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DESIGN OF INDUCTION MOTORS. 
On another page of this issue we present an interesting dis- 
Rudolf E. 





cussion of the design of induction motors, by Mr. 
Uellmund. 

The design of induction motors may be carried out accord- 
The latter 


method has come considerably into use during the last few years, 


ing to two methods, either analytical or graphical. 


and is based generally upon the circle diagram, usually attributed 

Heyland. While a graphical solution is generally easier and 
simpler than an analytical solution, it is sometimes difficult to 
Both the 


methods, of course, depend upon the use of certain constants 


construct the diagram so as to get accurate results. 


The ii design 
1 that when the 


found from machines previously built. 


has a decided advantage over the analytical, 


diagram is once constructed the conditions of veel under 


any particular load can at once be deduced without it being 


necessary to go through another computation. 


Hellmund, in the method which he here describes, has 


endeavored to combine the advantages of both the analvtical 








and the graphical methods. He utilizes both to some extent, 
the former being employed in order to enable him to construct 


The method is not at all difficult, 


by those interested in this 


his diagram more accurately 
and is well worthy of careful study 


subject. 





DOES THE USE OF THE TELEPHONE AFFECT THE VOICE > 
An interesting interview was given recently by Mr. Edward 
J. Mall, of New York city, who is widely known in the telephone 
field, and who is president of the Southern Bell Telephcne and 
Telegraph Company, to the Atlanta Constitution, on the general] 
Mr. Hall was born in New Orleans, 
He is therefore 
sympathetic toward the south, but quickly realizes any changes 
south- 
eri industries, as reported by Mr. Hall, must be a source of great 
In the telephone field, 
in particular, progress is being made by leaps and bounds. 


conditions in the south. 


but has lived most of his life in the north. 
which are taking place there. The excellent condition of 


satisfaction to all parts of the country. 


An interesting point made by Mr. Hall in the interview in 


our southern contemporary is the foliowing: “The southern ac- 





cent, too, is rapidly disappearing. There are many causes 
the southerner travels more, he uses the language of commerce 
to-day where twenty years ago it was the language of literature; 
but, above all, looms the fact that the long-distance telephone is 
The use of the 


telephone, little as the casual onlooker may think of it, is bring- 


used so much more generally and so frequently. 


ing all normal voices to a sameness of pitch and engrafting a 


similarity in enunciation. In fact, the telephone is gradually 


changing the voices of the nation.” This is a rather surprising 
statement, and if it be true—and we do not question Mr. Hall’s 
statement, for he is a keen and experienced observer—it must be 
due more to the feeling of the telephone user that the person 
he is talking to is some distance away than to any necessity 
caused by the instrument itself. People generally are apt to raise 
their voices when using the telephone much higher than there is 
any need. Of course, when using the long-distance telephone 
there is greater necessity for speaking louder and more distinct- 
ly than when speaking over a local line. On the other hand, 
the damping effect on electric waves is much greater with voices 
of higher pitch than the lower ones. The bass voice should 


carry further than the treble. 


It is rather interesting to recall at this time a statement 
made some time ago, and upon which we commented at the time, 


If it 


and sibilant sounds, is 


that French is a better telephone language than English 
be the case that English, with its harsh 


poorly adapted to the telephone, the frequent use which we 
bring about changes in 


conversations, by 


make of this instrument may gradually 
speech. So, too, 
talker to exert a conscious effort in speaking, may, unconsciously, 


affect his ordinary enunciation. 


long-distance causing the 


515 








516 


THE ELECTRIC SMELTING OF IRON. 

The report recently made to the Minister of the Interior of 
Canada by Dr. Eugene Haanel, in a telegram published a short 
time ago brings the problem of electric smelting forward again. 
[t will be remembered that a little over a year ago a voluminous 
report was presented by Dr. Haanel, in which he embodied the 
results of a trip to Europe to investigate the various processes 
there being tried. The result of this trip was the determination 
to undertake certain experiments on behalf of the Canadian gov- 
ernment at Sault Ste. Marie, where electric power is available, 
and it was these investigations that the recent report dealt 
with. 

Dr. Haanel is evidently very optimistic about the application 
of electric smelting to Canadian ores, as he reports that the 
demonstration at the Soo was successful at all points. The out- 
put, he says, is greater than the figure given by Mr. W. W. Ha- 
hord, the electrometallurgical expert who accompanied him on 
his European trip. It is stated that they were able to smelt 
successfully magnetite ores, to desulphurize pig iron, that the 
use of charcoal, which can be obtained from peat, in place of 
coke, was also successful and that the loss of the electrode 
during the operation was insignificant. Other experiments are 
said also to have given good results. 

While we have not sufficient information concerning the 
method by which these experiments were made, we prefer to 
suspend judgment until more work has been done, or until 
more definite figures are given out. Although it has been said 
from time to time that there are a number of electric smelting 
establishments in Europe which are putting out a great deal of 
metal prepared in this way, reports are not wanting which 
take an adverse view. Indeed, we have heard it said, on what 
seemed to be reliable authority, that there is to-day practically 
no iron nor steel produced on a commercial scale in an electric 
furnace in Europe. There is no question whatever about the 
ability to produce iron in an electric furnace; it is merely a 
problem of costs; and when an expensive hydroelectric installa- 
tion must be made in order to convert the energy thus hardly 
gained into heat, distinct advantages must result if the older 
and more direct process of utilizing the heat of fuel is to 
be superseded. Even in localities where fuel is scare and 
ground must be studied very thor- 
Dr; 


$10 per horse-power, and coke at $4 


water-power abundant the 


oughiy before the work is undertaken. Haanel estimates 
that with electric energy at 
ver ton, that the cost of production is approximately the same as 
These 


Ten dollars is a small 


that of making pig iron in a modern blast furnace. 
figures seem to be low enough at least. 
price to pay for a horse-power-year under any conditions. and 
in Canada, where the long severe winters will undoubtedly inter- 
fere considerably with the work, it is probable that the load 
factor of the station would be low and therefore the cost of power 
relatively high. On the other hand, it is only fair to say that 
Dr. Haanel has been informed, on what he believes to be good 
authority, that water power can be produced at Chats falls, on 
the Ottawa river some thirty miles above Ottawa, at an estimated 
But such a low figure itself 


cost of $4.50 per horse-power-year. 
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inspires doubt. We hope that these figures can be realized in 
practice, low as they seem to be, as nothing would please us 
more than a convincing demonstration that electric smelting is 
cheaper and better than the old process. It seems probable, 
however, that the electric process will be proved successful first 
in preparing special materials and in refining the cruder product 
It has 


been in this way in general that an electric process has first shown 


of the older method rather than in the smelting of ore. 


its superiority over older processes in other industries. 





FLUX DISTRIBUTION IN ARMATURES. 

On another page of this issue we publish an abstract of an in- 
teresting paper presented recently by Dr. W. M. Thornton before 
ihe Leeds local section of the Institution of Electrical Engineers 
of Great Britain. Dr. Thornton has investigated this matter, 
using the well-known exploring coil method, and also the hydro- 
dynamic method devised some time ago by Messrs. Hele-Shaw. 
Hay and Powell, which was described in the ELectrricat Review, 
December 24, 1904. The latter method is an exceedingly pretty 
one, and depends for its results upon the fact that the flow of 
a viscous fluid through a narrow space is analogous to the flow 
The 


method is applied by scraping out in wax models passages whose 


of magnetic force or the flux around a magnetic circuit. 


cross-section at every point gives a resistance to the flow of the 
liquid corresponding to the reluctance of the magnetic circuit 
under consideration. The method is limited in its application 
to some extent because very great changes in permeability can not 
Within its 


limits it should be of great value, not only because it affords 


be imitated without introducing disturbing factors. 


a means of directly deriving constants of design, but—and this 
is probably the more important—because it gives a picture of a 
condition which corresponds to the magnetic condition under 
consideration. 

The other method employed by Dr. Thornton is old, and has 
been used on many occasions. It gives excellent results, provided 
they are properly interpreted. It seems rather strange, how- 
ever, that Dr. Thornton apparently has overlooked a large amount 
of valuable work done in this country some years ago by Pro- 
fessor W. E. Goldsborough, which was presented in a series of 
papers read before the American Institute of Electrical Engi- 
neers. Dr. Goldsborough, we believe, was the first to use ex- 
ploring coils placed at various points throughout the magnetic 
circuit, in this way determining the actual flux density and the 
direction of magnetic force at all points throughout the circuit. 
In this connection it seems worth while calling attention to the 
fact that there apparently is a need for a more thorough index- 
ing of electrical engineering literature. Only a short time ago 
we saw an interesting and carefully-prepared foreign paper which 
‘undoubtedly entailed a large amount of work in its preparation. 
The subject was the effect of the armature reaction on the 
magnetic distribution of a rotary converter under various con- 
ditions of load. This subject was very thoroughly investigated 
by Dr. R. B: Owens about nine years ago, and the results pre- 


sented in a paper also delivered before the American Institute 
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of Electrical Engineers. The curves shown in the later paper 
hear a striking resemblance to those given by Owens. 

Dr. Thornton in his presentation showed a number of lantern 
slides illustrating the effect of varying conditions upon the dis- 
tribution of Hux. These photographs of a model are striking 
and give one a better idea of just what is the result of any 
particular change than can be obtained by any analytical or even 
graphical demonstration. For example, several slides showed that 
the effect of. armature reaction, in these particular cases, at 
ieast, was not so much to shift the neutral plane as to disturb 
the magnetic fringe utilized in commutation; and that the shift- 
ing of the brushes was not, as so often stated, to follow the shift- 
ing of the neutral plane, but rather to correct for a weakening 
or strengthening of the commutating fringe. 

Another result of Dr. Thornton’s investigation is to show 
that the change of magnetization in the teeth of a cored armature 
is not alternating, but rotating—that is to say, that when the 
teeth lie midway between the poles the lines of force pass across 
them at right angles to their length. Therefore, when they 
lie under a north pole the flux enters them from the top; at 
inidway between poles, it passes horizontally across them, and 
when under a south pole it passes out from the teeth. At no 
time is the magnetization zero. ‘This means that the alteration 
in magnetization is not from a maximum to zero and back again, 
but that it is a rotating effect, although it may also vary con- 
siderably in intensity. The result is that the hysteresis losses 
in the teeth should be computed for a rotating field, and not an 
alternating field, and therefore the Steinmetz coefficient does not 
hold, and the losses, computed in the old way, will be too high. 
The effect on the general efficiency of the generator will not be 
much because the iron losses in the teeth form but a small part 
of the total losses. The result, however, is important because of 
the new light it sheds upon the conditions in the armature. 





PRESERVING NIAGARA FALLS. 

The report made recently by the government commission 
which was appointed to look into the situation at Niagara falls 
and to report upon the advisability and feasibility of taking 
definite steps to preserve ithe scenic value of the falls, is the 
result of the first step to secure federal cooperation with New 
York state and an understanding with Canada. The report ad- 
vises that the amount of water taken from the falls be limited 
to 28,500 cubic feet per second on the American side, which is 
simply forbidding any further concessions, as the amount of 
water mentioned is that already granted to the present power 
companies. The recommendations which will probably be made 
ly a Canadian commission will grant considerably more water 
to the Canadian power-houses, but it must be remembered 
that a good part of the Canadian power will be transmitted to 
this country and used here. The total amount of water to 
be drawn off amounts to about thirty-three per cent of the 
flow at low water. What effect this will have on the falls can 
not be told until the plants are in operation. It has been feared 
that since the crest of the Canadian fall is ten feet lower than 
that of the American that the latter fall would be left bare. 
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This, however, does not follow. ‘The commission holds that all 
water drawn off below the crest of the rapids on the Canadian 
side will have no effect on the American side. ‘There is but one 
plant on the Canadian side—the Ontario Power Company, which 
draws water from a point above the rapids. 

The question of preserving the falls is an exceedingly im- 
The 
They have also an 


portant one, and may be looked upon in several ways. 
falls have a very great value as a park. 
enormous value as a source of cheap power. If preserved for 
scenic effects we are allowing to go to waste a valuable power 
supply. On the other hand, if we avail ourselves of the water- 
power, it is feared that we may eventually destroy the finest 
It is not improbable that the water 
drawn off by the plants at present in operation or in course of 
construction will have little effect upon the beauty of the falls 
unless acting in combination with some extraordinary condition. 


waterfalls in the world. 


It is of very great importance to have this matter taken up 
and settled once for all. Fortunately, Canada is disposed to 
cooperate with us in the matter. 

The value of the falls has been urged as a means of con- 
serving our coal resources. Looked upon selfishly, New York 
state is not a coal producer and therefore need not trouble much 
on this account. On the other hand, the falls take the place 
of valuable coal deposits as a means of furnishing power. 

Examining the question from a wider viewpoint, it does not 
seem that the utilization of Niagara falls alone can have any 
great effect in diminishing the output of coal. Assume, for 
example, that the average daily output of all the plants at the 
falls is 300,000 horse-power—a figure undoubtedly too high, 
working for twenty-four hours we have an output of say, 7,000,- 
000 horse-power-hours per day, or, for the year, 2,600,000,000. 
Allowing two pounds of coal per horse-power-hour—a liberal 
estimate for large steam plants such as are the standard to-day— 
we have 5,200,000,000 pounds of coal, or 2,600,000 short: tons. 
This would be about three-quarters of one per cent of the coal 
output during the year 1904. As our estimate of the power pro- 
duced at the falls is liberal, it is apparent that their utilization 
will have little or no effect on the rate at which our coal is being 
consumed. In fact, it was stated some time ago by a distin- 
guished engineer that the coal used in the power-stations of this 
country is only about two per cent of the total coal consumption, 
so that in spite of the efforts toward coal economy in these 
plants, the effect on the entire consumption wil] not be felt. 

Although the utilization of all available water-powers might 
not have any direct effect upon the rate at which our coal is 
being used up, this is no reason why we should not develop 
them. Each particular case should be considered as a problem 
in itself, and if power can be obtained more cheaply by a 
water-power plant than by coal, the work should be undertaken. 
The problem before the state of New York and now before the 
federal government is to decide whether Niagara falls would be 
more valuable if preserved for its natural beauty than if utilized 
as a source of power. At the present moment the general opinion 
seems to be that the work now going on will make available as 
much power as can be disposed of during the next few years 
in that vicinity. This fact simplifies the problem considerably. 





WIRELESS TELEGRAPHY BY MEANS 
OF KITES. 


BY WALDON FAWCETT. 


Dr. A. Graham Bell, the inventor o 
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of a corps of electricians, telegraph op- 
erators, etc., in the employ of the De For- 
est Wireless Telegraph Company. 

For the telegraphy work a special kite 
was constructed, and in the ascensions 
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more, being held by’ piano wire, which 
unwinds from a reel as.the kite ascends. 
In addition to the wire mentioned the kites 
carry aloft the telegraph line, consisting 
of ordinary green electric light cord, to 
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Dr. ALEXANDER GRAHAM BELL’s NEW EXPERIMENT STATION, COLUMBIA PIKE STATION, VIRGINIA. 


the telephone, although upward of sixty 
years of age, is as active as ever in the 
exploration of new and,promising scientific 
fields. 
at his new experiment station at Columbia 
Pike Station, Va., have been in the utili- 


His latest experiments, conducted 


zation of kites as an aid to wireless teleg- 
raphy. The kites which Dr. Bell has been 
using in his recent demonstrations are of 
the tetrahedral. type, which he has em- 
ployed for several years past at his labora- 
tory in Nova Scotia in an attempt to solve 
the problem of aerial navigation along 
new lines. 

The conduct of the telegraphy experi- 
ments of the past few weeks, while under 
the general supervision of Professor Bell, 
has been directly in the hands of Mr. 
W. F. Bedwin, superintendent of Dr. Bell’s 
Beinn Bhreagh laboratory, near Bad- 
deck, Nova Scotia, and he has had the as- 
sistance, in addition to his regular force, 


RAISING THE TETRAHEDRAL KrTe. 
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RECEIVING WIRELESS TELEGRAPHY MEssAGES BY MEANS OF ANTENNA: SUPPORTED FROM 
TETRAHEDRAL KITEs. 


this is preceded by a small pilot kite. 
The kites have, during the experiments, 
been sent up a distance of 2,000 feet and 


the upper end or receiving terminal, to 
which is attached 400 feet of antenna wire. 
The telegraph operator is, of course, sta- 
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tioned close by the reel of wire, which con- 
stitutes a base of operations. 

In the tests thus far made wireless mes- 
sages have been received through the kite 
station from the Washington Navy Yard, 
a distance of some miles; from the wire- 
less station at Galilee on the New Jersey 
coast, near the Atlantic Highlands, and 
from the steamer Bermudian, one hun- 
dred miles out of New York and more 
than 350 miles from the kites. In one 
experiment the operator received the mes- 
sages after the current had passed through 
the body of two men, one of whom grasped 
the line from the kite. Officials of the 
United States Weather Bureau, who are 
projecting extensive and noval ‘utilizations 
of wireless telegraphy, have watched all 
of Professor Bell’s experiments with keen 
interest. 

The kite experiments at Columbia Pike 
station have been confined to the receiving 
of wireless messages, there being no elec- 
trical equipment at this point for sending 
However, it is possible that the 


messages. 














Kite Sent Up in ADVANCE OF 


PILor 
BELL’s WIRELESS TELEGRAPHY KITTeE. 


THE 


trials may be continued on a more ex- 
tensive scale during the coming summer 
at Professor Bell’s perfectly-equipped 
Canadian workshop. 

The unique kites with which Dr. Bell 
is conducting wireless telegraphy experi- 
ments are constructed on the tetrahedron 
principle, which utilization of triangular 
cells permits the kites to be self-braced in 
every direction and enables an increase of 
lifting power at a greater ratio with 
the increase in weight—a serious defect in 
the box kites and other forms in which 
the weight increases with the cube as rap- 
idly as the lifting power does with the 
square. In the telegraphy kite the tetra- 
hedral cells are of light wooden construc- 
tion and covered with silk, as in all of 
Professor Bell’s previous kites, but the cells 
are in this instance so grouped as to form 
a cone-shaped kite instead of a triangular 
kite as in former instances. 
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The Railway Signal Association. 

The March meeting of the Railway Sig- 
nal Association was held in the Great 
Northern Hotel, Chicago, on the 19th inst., 
seventy-five members in attendance, and 
forty new members elected. 

The new constitution and by-laws was 
submitted, and several minor changes were 
suggested which will come up for final 
approval in corrected form at the next 
meeting. 

Mr. F. B. Corey of the General Electric 
Company, read a paper on “The Charging 
Batteries 
Current Circuits,” which caused much dis- 


of Storage from Alternating 
cussion. 

The suggestion of a mercury are recti- 
fier comes at a very opportune time. In 
the past, as is well known, many installa- 
tions of batteries have been 
omitted, due to the difficulty in procuring 


storage 


direct-current, or installing motor-genera- 
tor sets. 

Mr. W. A. D. Short, signal engineer of 
the Illinois Central Railroad, has now in 
service twenty-seven motor-generator sets 
rectifiers, all of 
He states the for- 
mer costs an average of $180 per set and 
the latter $200 per set. While this is a 
fair comparison for installing the appa- 


and two mercury are 


which are satisfactory. 


ratus the maintenance cost is what is most 
Mr. J. C. Mock of the Detroit River 
Tunnel Company estimated a saving of 


vital. 


$2,400 in favor of the rectifier, assuming 
the life of a motor-generator set to be 
ten years and that of the rectifier to be 
600 hours. 
Mr. Corey 
of a tube is 


states that the average life 
approximately 2,000 hours, 
though in actual factory test they have 
viven a life ranging from 8,000 to 12,000 
The cost of renewal of those tubes 
so low as to make it 
questionable whether it pays to return 
It also developed that their ef- 
ficiency does not deteriorate during 
the life, as is the case with incandescent 
lights. As to the operation of these two 
systems under discussion, all arguments fa- 
vored the rectifier. The advantages of 
doing away with motor-generator sets 
and the attention needed in installing the 
simple rectifier system was forcibly 
brought to the attention of the association. 
In the signal field expert mechanics are 
not always at hand to attend to the many 
details. There was also a good discussion 
of the details of maintenance and opera- 
tion of the two systems. 

Self-starting switches received some con- 
sideration, but are not favored. No defi- 
nite data was presented showing when the 
tube will resume its normal position on de- 


hours. 


was said to be 


them. 
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creased line pressure, but it was said that 
it would not be well to figure on less than 
twenty-eight volts. 

Mr. W. N. Spangler’s paper on “Sub- 
stituting Track Circuits for Detector Bar” 
was read and a lengthy discussion ensued. 
The use of track circuits for controlling 
relays which in turn control electric locks 
located on the levers of electropneu- 
matic interlocking machines was not alto- 
gether satisfactory. The objection being 
the difficulty of shunting the relays quick- 
ly when a train is present on the circuit. 
On the other hand, the need of large num- 
bers of insulating blocks or splices is not 
desirable. The present practise of using 
a detector bar is likewise unsatisfactory. 
The discussion disclosed the fact that a 
combination of both track circuits and de- 
tector bars would fill the requirements. 
With the rapid installation of alternating 
current for track circuits in conjunction 
with direct-current propulsion the details 
are not any more favorable, and with this 
in mind more time will be given to this 
important subject in the future. 

Mr. W. A. D. Short, signal engineer of 
the Illinois Central Railroad, read a paper 
on “The Power-Operated Distant Signal,” 
the discussion of which disclosed a variety 
of practises due to the effort to abandon 
the old practise of operating those signals 
by wire or pipe lines. With the continued 
demand for better and farther indications 
it has become necessary to design new ap- 
paratus. The general discussion agreed 
with the author that a signal mechanism 
operated by an electric motor supplied 
with current, preferably from storage bat- 
tery, is the ideal. A general discussion 
of details of the contro] and protection of 
ali routes developed the fact that many 
of the roads are now accepting the prac- 
tise recommended by this association for 
the use of power-operated distant signals 
and preliminary latch-locking. 

The next meeting will be held in New 
York May 8, at which time a number of 
interesting subjects will be presented. 

a, 
Transatlantic Wireless Telegraphy 
Again. 

It has been declared, on apparently good 
authority, that the De Forest Wireless 
Telegraph Company has transmitted across 
the Atlantic ocean 572 words by wireless 
telegraphy. It is understood that at a 
predetermined time some 1,000 words were 
sent to Dursey Head, the extreme south- 
western part of Ireland, where the De 
Forest company has an experimental sta- 
tion, from the experimental station at 
Coney Island, N. Y. Out of the 1,000 
words transmitted it is understood that 
the above number was received. 
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Annual Election of Officers of the 
American Telephone and 
Telegraph Company. 

At the annual meeting of the stock- 
holders of the American Telephone and 
Telegraph Company, held on March 27, 
the retiring board of directors was reelect- 
ed with the exception of Thomas B. Bailey, 
who was elected a director to 
George L. Bradley, who died on March 
26. The retiring officers were reelected 
with the exception of C. Jay French, who 
is succeeded as a vice-president by Charles 
P. Weir. 

The officers of the company are: presi- 
dent, Frederick P. Fish; vice-presidents, 
Edward J. Hall, Thomas Sherwin and 
Charles P. Weir; treasurer, William R. 
Driver; secretary, Charles Eustis Hub- 
bard. The directors are: Charles W. 
Amory, George F. Baker, Francis Blake, 
Charles P. Bowditch, Thomas B. Bailey, 
Alexander Cochrane, T. Jefferson Coo- 
lidge, Jr., W. Murray Crane, Frederick 
P. Fish, Henry 8. Howe, Charles Eustis 
Hubbard, Charles E. Perkins, William 
Lowell Putnam, Thomas Sanders, Na- 
thaniel Thayer, Theodore N. Vail, Jobn 
I. Waterbury and Moses Williams. 

ee Sees 
The Illuminating Engineering 
Society. 

The April meeting of the Illuminating 
Engineering Society will be held in the 
Edison Auditorium, 44 West Twenty-sev- 
enth street, New York, on the evening of 
Thursday, April 12. The programme of 
the evening is a discussion of the subject 
of “Interior Illumination.” Three short 
introductory papers will be presented by 
a gas engineer, an elect~ical engineer and 
In- 


succeed 


an acetylene engineer, respectively. 
vitations will be issued to gentlemen rep- 
resenting the several interests among the 
membership of the society to take part 
in the discussion, which will then be made 
general. 

The membership of the society is grow- 
ing rapidly, the total enrollment to date 


being 320. 





The Meeting of the Michigan Inde- 
pendent Telephone Association. 
Over 100 men prominent in the inde- 

pendent telephone interests of the state 

of Michigan attended the annual conven- 
tion of the Michigan Independent ‘Tele- 
phone Association, which was held at Ann 

Arbor, Mich., March 23 and 24. The 

presidential address was delivered by E. 

B. Fischer, who welcomed the delegates 

to the convention and outlined the pur- 

poses and work of the association. 
Mr. R. E. Hamblin, Toledo, Ohio, made 
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an interesting address on conditions in 
independent telephone circles of north- 
western Ohio. 

Mr. C. B. King, manager of the local 
exchange, addressed the meeting concern- 
ing competition. 

Mr. W. O. Hunt, of Adrian, addressed 
the meeting on progress and prospects. 

Uther addresses were made by W. BS. 
Vivian, Grand Rapids; bk. 8S. Wagar, W. 
Bb. Woodbury, H. H. Hutchins, H. P. 
Grover, F. V. Newman, R. C. Smith, W. 
L. Moellering, Frank L. Beam, C. E. 
‘Tarte, William Robinson, and the secre- 
tary’s report was read by J. b. Ware, 
Grand Rapids. 

At the end of the second day’s session 
the following oflicers were elected: presi- 
dent, E. Bb. Fischer, Grand Rapids; sec- 
retary, J. B. Ware, Grand Rapids; treas- 





urer, William Robinson, Muskegon. Lx- 
ecutive committee—J. H. Fildew, St. 


Johns; C. k. Tarte, Grand Rapids; W. O. 
Hlunt, Adrian. 
International Exposition of 
Tourcoing. 

An exposition of the textile and allied 
industries will open in ‘Tourcoing, France, 
on May 1 and close on September 30 fol- 
lowing. ‘The exposition will receive, in a 
general way, all such products as belong 
to the processes and machinery for textile, 
mechanical and electrical industries, and 
also exhibits pertaining to social economy 
and hygiene. 

The exposition will be conducted simi- 
larly to a bonded warehouse, consequently 
the products will be admitted duty free 
and not submitted to custom-house in- 
spection on condition that they. be re- 
turned to the country from whence they 
came at the closing of the exposition. 

Mr. Henry G. Bayer, 47 Barclay street, 
New York city, is the special commis- 


sioner, 
———e 


A Statement from the Chicago 
Telephone Company. 

The Chicago Telephone Company, Chi- 
cago, Ll., has published a statement to its 
patrons and to the public reciting the 
history of its organization and develop- 
ment in the city of Chicago. A brief 
sketch is given concerning the securing of 
franchises from the city and the various 
interpretations which were arrived at 
mutually by the city councils and the cor- 
poration’s officers of the terms of these 
franchises. Under the recent decision of 
the Supreme Court the business of the Chi- 
cago Telephone Company is affected very 
considerably. Under the assumption that 
this decision may be regarded as final, the 
company has so arranged its schedules and 
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shaped its course of action that under 
the restrictions imposed upon it it will 
give to its patrons the best possible service 
and at the same time serve the greatest 
number of interests. The statement is 
signed by Arthur D. Wheeler, the presi- 
dent, and concludes that the company has 
never knowingly evaded nor avoided any 
obligation. . 





> 


The Electrical Exhibits at the 
Cincinnati Fall Festival. 


An important feature of the Cincinnati 
(Ohio) Fall Festival, to be held from 
August 28 to September 22, 1906, will 
be the electrical exposition, in which will 
be displayed the newest achievements in 
all branches of electrical industry. The 
main object of the exposition is to fa- 
iniliarize the general public with the many 
ways in which electricity and electrical 
apparatus and appliances can be utilized in 
everyday life. It is the intention to make 
the display so thorough and so complete 
that nothing will be overlooked that will 
make it of very great interest, not only to 
the electrical worker, but to the layman. 
A number of men well known to the elec- 
trical fraternity are interested in the elec- 
trical exposition and are taking a promi- 
nent part in the preparations which are 
now going on. Among these are J. C. 
Hobart, Triumph Electric Company ; J. A. 
Brett, Westinghouse Electric and Manu- 
facturing Company; Luke G. Lilley, of 
the Devere Electric Company, and Frank 
D. Lawrence, of the F. D. Lawrence 
Electric Company. Mr. Lawrence is chair- 
man of the committee in charge of the 
electrical exhibits. 

ill at 
Electric Power Doors for Ships’ 
Bulkheads. 

Mr. W. B. Cowles, Cleveland, Ohio, de- 
livered an address at the Massachusetts 
Institute of Technology, Boston, Mass., 
March 138, 1906, on “Electric Power Doors 
for Ships’ Bulkheads.” Mr. Cowles 
sketched briefly the evolution of bulkhead 
construction and the various precautions 
which have been developed from time to 
time to minimize the danger of sinking 
vessels as a result of collisions or injury 
during battle. Mr. Cowles believes that 
no matter how patriotic the engineer and 
designer may be, nor how great a faith 
the commander of a vessel may have in the 
loyalty and self-sacrificing spirit of the 
crew, the matter of making bulkheads 
water-tight should be a concern entirely 
outside of human manipulation. Mr. 
Cowles thinks that power doors are the 
only solution of the difficulty, and he has 
heen working along this line to a point 
where the “Long Arm” electric power 
doors have been so developed by practical 
sea experience and continuous improve- 
ment that they are entirely successful in 
acting at the one weak spot in the sub- 
division of ships. 
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DESIGN OF INDUCTION MOTORS. 


BY R. E. HELLMUND. 


While the circle diagram of the induc- 
tion motor is pretty much in use for ex- 
perimental studies of motors, designers 
mostly use analytical methods for the pre- 
determination of the motor performances. 
Certainly it is true that the latter give 
more exact figures than graphical methods 
and enable the designer also to obtain very 
quickly the probable performance of the 
motor for one certain load condition. If 
it is, however, desirable to predetermine 
the motor performances for several load 
conditions, much work may be saved by 
using a combined graphical and analytical 
method, that is, by constructing the circle 
diagram based on certain figures obtained 
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Fic. 1.—CrrcLe DIAGRAM OF INDUCTION 
Moror. 


by analytical methods. The construction 
of the circle diagram has also the ad- 
vantage that it enables the designer to 
recognize and consider quickly all the 
changes which are possible and may im- 
prove his design. 

The following is a method which I used 
with good advantage; as a basis, the cir- 
cle diagram as proposed by A. Heyland 
has been used. This diagram is exact 
enough for all practical cases and at the 
same time very simple in its construction. 

In diagram (Fig. 1) S may be the char- 
acteristic point for the starting conditions. 
Then the line AS represents the primary 
and the line CS the secondary starting 
current. The line AC represents the mag- 
netizing current 1, and therefore we have 
as scale for the primary current 

tm 


eal 
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From this we find the scale for the sec- 


ondary current: 
(a) For a motor with phase-wound 


rotor 
ky a % Cy (1 + >) 


aa 
(b) For a motor with squirrel cage 


2 Zk 
= leakage coefficient. 


— 


AC 
Where + = AD 
k, is a coefficient given by the style of the 
primary winding. 
kh, is a coefficient given by the style of the 
secondary winding. 
a, and a, are the number of phases of the 
primary and secondary windings, respec- 
tively. 
and z, 
per phase of the primary and secondary 
windings, respectively. 


ee are the number of conductors 


E a, &; as ( T 
1 2-58 (1+ 
1 a € 
@ ke, 2 2 
2; is the total number of bars in the 
squirrel cage. 
Zk = 
= —{ ] - 
; 2, @, &, ( ry ) 


The energy scale, in watts, is 
€— Ce tee 
where E is the impressed electromotive 
force per phase. 

The line SF represents the energy input 
for the starting motor, the input being 
c xX SF. 

This input is the sum of the following 


4s 
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primary starting current per phase. 
secondary starting current per 
phase. 

= primary resistance per phase. 

= secondary resistance per phase in 
phase-wound rotor. 

= apparent resistance per bar in squir- 
rel-cage rotor. 

We find from the diagram 

AS xX ¢, 


i, = 
and 
1. = Cy <4, 

If these values be introduced in the 
equations 1¢ and 1°, the further deriva- 
tions would lead to complicated expres- 
sion of the fourth power. 

However, matters may be very much 
simplified by putting 

i, _ @y ky 25 


ig 2 T 
i, Ay (1+ = 


or 


Jin =e, (1++)*x Os 


for motors with phase-wound rotors, 


and 


=e, (1 + > )*x CS 
for motors with squirrel-cage rotors. 

The inexactness introduced by these as- 
sumptions is in all practical cases extreme- 
ly small for the motor with a short-cir- 
cuited and stationary rotor. 

We find now from 1¢ and 1° 

& ¢ X SF = E -— & xX CS 
where 


be a,?, o?(1+ ryt (4 ry tke ) ey? 


values: 
1. Core losses = I. 


&=a, r, ¢,* ( + = )t+ (% re+ ke ) cg? 


2. C*R losses in primary = a, X 7", X 
ts 

3. C?R losses in secondary = a, X 1 
< 1,2, in phase-wound rotors, and z, X 1x 
 i,”, in squirrel-cage rotors. 

4. Eddy current losses in the copper 
bars, and especially in the end-connection 
rings of squirrel cages. These losses may 
be assumed to be proportional to 1,”, since 
they are chiefly caused by the secondary 
current. We have therefore: 

Eddy losses in copper = hte X 1.”. 
From this follows: 

i a@yex< sk — a, < 
K 1, X 4.7 + he XK 1,7 + 
with phase-wound rotor. 

1. (6) e X SF =a, X47, X42 +a 
xX te X 1,2 + Le, for motors with squirrel 
Where 


m1, xX iy? + a, 


L., for motors 


cages. 


for a motor with phase-wound rotor, 
and 


9 


for a motor with squirrel-cage rotor. 
If we put (see diagram) O.F = y 


CD _ 

a a 
Sr =d 
SC = 6b 


we find that 
Y=ae@—dory=tVe—-@e 


and 


B= ’?+ (at Vae—dy 
If we introduce these values in equa- 


tion 5, we have 
exd=L+k[@+ (at Ye—#)] 


or 
+ /(B)4 


ka 
kp 


Lc (Lue + 4 ka*) 


l= 
r . 
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where 
ka = c (Le + 2 ka?) 
and 
kbk=c?+4kh xX @ 
For the starting condition the plus sign 
applies, therefore, 
Ka | (4a \P 
“a hia) 
AC, 7 
1 oe follows 
AC 


T= = 


AC + 2a 





SF ‘Fe (L. + 4 ka ey 
kp 


From 


Cy tm 
C, lm + 2a 
or 
__ tin (i 2) 


27 


The previously given relations are suffi- 
cient to predetermine the properties of an 
induction motor, if its dimensions and the 
leakage coefficient + are known. 

The way of proceeding is as follows: 
stator and rotor resistances r,, r., Trespec- 
tively, rx, the magnetizing current i» and 
the losses L, are determined as usual. The 
current constant c, is assumed of con- 
venient size. 

Then we have: 


_ tm 


6 AC = 
Cy 
1 oe 
2 
ee ( T 
8. —— m1 
. ds Ze ky “ + 2 ) 


for motors with phase wound 
rotors and 


2, Kk 
ke ‘(1 . 3 ) 


for motors wiih squirrel-cage 
rotors. 


_g 


The values k, and k, are taken from 
the following table: 





Number of slots per pole per phase............... 
2-phase 


motors. . 
3-phase 


Values of 4, ky, respectively, for 
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We find, however, 


AD , 
14. —q = —_7-* potential scale. 
and 
Ld. « B= AS Keer, 


These last ten equations in connection 
with the few well-known formule which 
are necessary for the determination of the 
magnetizing current and leakage coeffi- 
cient are sufficient for the construction of 
the circle diagram. After the point E is 
known, the diagram may be completed and 
used for the derivation of all desirable 
data in the same way as the diagram 
obtained from actual tests. The various 
methods of deriving the motor perform- 
ance from the diagram have been de- 
scribed before in the technical journals 
and therefore it is not necessary to deal 
here with this question in detail. 

A very practical form of the diagram 
is given in Fig. 2. The same is derived 
and described in detail by Alexander Hey- 
land in his book, “Eine Methode zu ex- 
perimentellen Untersuchungn an Drehs- 
trommotoren.”? 

The diagram, constructed according to 
the previously given derivation, will give 
good results for all running conditions of 
the motor, if we put in the equations given 
above. 

L, = friction losses plus core losses and 
ke = the average value for the running 
motor. 

The assumption of the friction losses 
is more or less a matter of experience, 
and the core losses may be obtained in 
the usual way from curves giving these 
losses for various iron densities. The size 
of the coefficient k, depends considerably 





1 2 3 4 5 6 | « 


1.000 .923 | .910 .906 .904 , .902  .900 
1.000 .966  .960 .957  .956  .955  .955 








P . 
9. c 3 C E. 








2 4 
oy. * Suma ( + 7) + (de12 + he ) ? 
for phase wound rotors and 
2 4 
kK = Mrne (1 + : ) + (2b Te + he ) ¢,” 
for motors with squirrel-cage rotors. 
Ge 
11. ka =e (In +2k(—) ) 
2, DC \z 
ae eee ye 
| DC \? 
’ I 2 Le (L.+4k(= ) ) 
13 bs — *a + 4{( ke ) + Z 
ky N ky kp 


After we know AC, CD and FS, the 
diagram of Fig. 1 can be almost com- 
pletely obtained by construction, only the 
circle around O, being undetermined. 


upon the particular winding construction 
and arrangement, and its approximately 





1 English translation of this book is going to be 
published. 
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right assumption is only possible, if based 
on experimental data obtained from simi- 
lar motor types, as will be described later 
on. 

In the following some inexactnesses of 
this diagram may be mentioned. The 
values for the power-factor derived from 
the diagram are slightly lower than those 
which may be actually expected. These 
differences, however, are very small and 
influence the result favorably, so that by 
neglecting them a sufficient allowance is 
made for other inexactnesses which enter 
in any calculation of this kind. 

The value for the maximum output, as 
derived from the diagram, is somewhat 
higher than the value that may be ob- 
tained in practice. This is due to the 
fact that in the diagram the stator and 
rotor resistances have been assumed to be 
constant for all loads. Actually, however, 
the higher loads of the motor can not 
be obtained without considerable heating 
effect. This increases the copper resist- 
ances and the copper losses of the mo- 
tor for higher loads, so that the actually 
obtained maximum output and also the 
maximum torque are, as a rule, five to 
ten per cent lower than the values ob- 
tained from the diagram. 

The average starting torque as actually 
obtained is also somewhat lower than that 
derived from the diagram. This is due 
to the fact that the coefficient ke is con- 
siderably larger for the starting condi- 
tion of the motor than for the running 
condition. The average starting torque 
is, however, of little practical interest, 
since experience shows that the starting 
torque of the motor for certain rotor 
positions is considerably lower than the 
average starting torque, and it is the pre- 
determination of the lowest possible start- 
ing torque, i. e., the commercial start- 
ing torque, which is of practical interest. 

In order to predetermine the right value 
for the latter, it is necessary to make a 
special calculation. This may be based 
again on equations, 6 13, inelu- 
sive, as lined out above, taking into con- 
sideration, however, the special conditions 
as they exist when the motor starts from 
that rotor position which gives the small- 
est starting torque. 

Let us consider all the terms entering 
into these eight equations in order to de- 
termine what values they assume for above 
starting condition. As mentioned before, 


a different value of ke has to be taken 
into account as for the running motor. 
Also the right value for L,, which repre- 
sents only the core losses, should be pref- 
erably determined, although some inexact- 
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ness of this comparatively small amount 

L. does not influence the final result much. 
The values of the resistance 7,, 7, and rx 

should be taken for the motor cold, since 
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position is the leakage coefficient 7, the 
changes being mainly due to the changes 
of the zig-zag and belt leakage. Let us 
see in the following how a change of + 


influences the starting torque: 
We know that the starting torque 'T 


Gr 


A mathematical 


from these equations. 
study of these expressions shows that 


within practical limits the starting torque 
always decreases quickly with increasing 
t. Therefore the lowest possible value for 
the leakage coefficient should be intro- 
duced in the above equations, when the 
commercial starting torque is figured. 
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Some values entering the calculation of 
induction motors can hardly be determined 
by calculation and their right assumption 
to be based upon tests on 
The following are some 
test methods which I have devised and 
used for this purpose: 
For the experimental determination of 
the maximum leakage a motor with the 
same number of slots per pole per phase, 


the same length of iron core and air-gap 
and similar style of winding should be 


has preferably 
similar types. 


| 
chosen. 
Determine : 
1. Current 7, at no load and power-fac- 
tor COS Po = Po at no load. 
a 2. The currents 1 and power-factors cos 
P» = po With the rotor blocked in vari- 
ous positions. 

For any of the rotor positions the dia- 
gram is true and therefore the following 
relations may be derived: 

In Fig. 3 =e 
ée= Ap 
It is without noticeable influence on 
rg the result if we put g = h. 
Moreover, if we put 
sin Po = Yo 
and 
sin Po = Yo 
we get 
J = to qo 
m = % Go 
A.L.~Prim. Current e = ty Po 
C.L.=Sec. “ and 
y = ty Jo — to Jo — 
and 


|g) 
£ : 2 a 7 2 
a= (%» Po ) As (2 Ge — to qo — a) 


100 


It follows 





A 


Fig. 2 —PractTicAL ForM OF CI 


in most. eases the motor is cold when start- 


ed 
for I 


The terms, which may change with the 
rotor position, are the magnetic reluc- 


6, EP = te 6 ae <- ED ( - 
~ om : © 
6; f= eee x CD 
The only value 


different rotor positions. 
that changes considerably with the rotor 





in synchronous watts equals the secondary 
C*R losses, 2. e., we have a 
T = oe XK fe X Gs 
From Fig. 3 we have 
en 
~ 2a+ g 


tances, and therefore the magnetizing cur- 
rent im and the leakage coefficient +. In °F 
motors with partially or entirely closed . ’ etait : 
slots the magnetizing current is practical- (tp po PP + (to Yo — to Jo )* + 20 Yo (16 Jo — to Yo ) 
- ly constant, since the total reluctance of From this and previous relations we or 
the main field does not change much for _ find — to Yo (tb Yo — V0 Yo ) 
CD | cDy ne tp — lb Yb to Yo 
* v( 2 ) sail where q, and q, may be found from any 
table or from 
1— po* and gy = V 1 — po” 


for motors with phase-wound rotors and 


» 


RCLE DIAGRAM. 
_ (to po) + (to Go — to Go 


2 (tb Jo — bo Go ) 





yhase-wound rotors and 
T= i! Xm X & 


in 
squirrel-cage rotors. 


ly Yo (tb Yo — to Yo ) 


in 


I( CD Yo V 
NV 2 Another value somewhat uncertain 
for motors with squirrel-cage rotors its predetermination is the resistance of 
commercial starting torque may be found a squirrel-cage rotor. The rotor bars must 


D ) ple sr) 
The 





be connected in some way or other to the 
end rings; these connections have a certain 
resistance which varies widely with the 
method of manufacture, but is in most 
cases large enough to have a considerable 
effect on the motor performance. Also, it 
is difficult to figure the true resistance 
of the end rings between two rotor bars, 
since the contact faces between the bars 
and the rings are generally relatively large 
in comparison with the distance between 
the bars. Therefore, the experimental de- 
termination of the rotor resistance for 
each special method of manufacture is de- 
sirable. 

For this purpose the motor is tested 
once at no load and once blocked in any 
rotor position, the torque for this par- 
ticular position being also determined. If 
the motor pulls P pounds at a radius 
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Fig. 3.—DIAGRAM FOR DETERMINATION OF 
LEAKAGE COEFFICIENT. 
of r feet, and if R is the number of 
synchronous revolutions per minute of the 
motor, we find the starting torque in syn- 
chronous watts to be 
2 pK PK KE een ; 
‘ x 746 = 1 
30,000 
The secondary current we find from 
the primary current, 
: =. Sree we ene. 
tg = 4, ————_ 
Zk ( 1+ z ) 


and the apparent resistance per rotor bar 


IS 


7° 
le” X 2k 

From this test the coefficient /, for the 
starting condition may be found at the 
same time, after the primary resistance 


re = 
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has been determined. If the watts input 
for the blocked rotor are W, we find 


W —a, 7, 2? — ze re t.? — L- 

Keb = - 2 ‘ : 
le 

The exact determination of k, for the 
fuil-load condition is not possible. We 
assumed before that the eddy losses are 
caused only in the rotor copper under 
the influence of the rotor currents. If 
this were exactly true kes for full load 


would be 
s 2 
key = Keb x ( 100 ) 


where s is the full-load slip in per cent. 
Since, however, there is a small amount of 
eddy loss caused by the primary current 
in the frame and other parts of the motor, 
and certain reactive secondary currents 
caused in the rotor by the fluctuations of 
the maximum value of the primary field 
hey is actually somewhat larger, as found 
above, but of course always considerably 
smaller than kep. - 

Let me mention here that the use of 
the circle diagram for the design of mo- 
tor has been, though in different ways, pro- 
posed by other writers, f. i., by Julius 
Heubach. This special method and _ its 
way of proceeding, however, as well as 
some of the details given, are the result 
of researches made by the writer. 


Seton 
MEETING OF THE SOCIETY OF ILLUMIN- 
ATING ENGINEERS, MARCH 20, AT 
THE AMERICAN HOUSE, BOSTON. 


THE FIRST STEP TOWARD THE ORGANIZA- 
TION OF THE NEW ENGLAND SECTION OF 
THE ILLUMINATING ENGINEERING SO- 
CIETY. pane 
About seventy-five representatives of the 

electric light, gas and kindred industries 

were present at an informal meeting, pre- 
liminary to the organization of the New 

England chapter of the Illuminating En- 

gineering Society, at the American House, 

Boston, Mass., March 20. 

The meeting was called to order by Mr. 
J. S. Codman, and Mr. John Campbell 
was unanimously chosen to fill the posi- 
tion of chairman. 

Mr. Campbell emphasized the value and 
necessity of such an organization in which 
the contractor, the fixture designer, the 
architect, the engineer, the electrical and 
the gas man could meet on a common 
footing as engineers interested in the sub- 
ject of best illumination and the _ best 
methods of obtaining it. And also the 
value of such an organization to the gen- 
eral public who, at the present time, have 
no means of accurately determining in 
their own minds the different methods, 
prices and advantages of the different 





forms of illumination. 
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L. B. Marks, of New York, president 
of the parent society, said this was the 
first meeting to form a branch society, 
and that a movement was on foot to form 
the second in Chicago. He laid stress 
on the fact that men engaged in all kinds 
of business concerned with illumination 
were wanted in the organization, including 
architects, contractors and fixture dealers. 
While any antagonism with existing or- 
ganizations was to be avoided, it was con- 
sidered distinctly desirable to have a new 
and independent organization rather than 
to become a wing of any already estab- 
lished. Such a society as was on foot, 
he said, could do a valuable work in im- 
pressing the public with improved de- 
vices and methods of illumination. 

An illustrated paper on the inverted 
gas-mantle lamp given by Victor A. Ret- 
tich before the New York society was 
read by J. S. Codman, of Boston. The 
discussion that followed the reading of the 
paper in New York was read by W. W. 
Cummings, of the Boston Consolidated 
Gas Company, and there was further dis- 
cussion by persons present. E. L. El- 
liott, of New York, read a paper on the 
flaming are lamp, or, as he preferred to 
call it, the luminous arc, of which much 
is expected when it shall have been per- 
fected. 

Dr. Louis Bell increased the value of 
the discussion by his remarks. 

Mr. W. D’A. Ryan was called upon and 
responded by a discussion of the flaming 
are illustrated by a series of curves show- 
ing the distribution of light in the dif- 
ferent forms of arc lamps, which showed 
some highly interesting results. 

Dr. Bell, Mr. Elliott and others took a 
prominent part in the discussion. 

Twenty-six of those present signed ap- 
plications for membership and a commit- 
tee consisting of J. S. Codman, Dr. Louis 
Bell, W. W. Cummings, Charles B. Bur- 
leigh, N. B. Brown and Mr. Campbell 
as member ex officio were appointed to 
perfect and present plans for organization 
at a meeting to be held in April, date of 
which will be announced later. 

At present there are nearly fifty mem- 
bers in New England and the work of the 
chapter will bring the membership up to 
the hundred mark in a short time. 

— 2. aes 

The highways committee of the Lon- 
don county council propose to try the 
side-slot conduit system for their elec- 
tric tramways north of the river, provided 
the board of trade grant their approval: 
and the committee have decided to ae- 
cept the tender of the Frodingham Iron 
and Steel Company, near Doncaster, for 
the supply of the necessary side-slot rails, 
for a length of line in Kingsland road, 
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THE DISTRIBUTION OF MAGNETIC 
INDUCTION AND HYSTERESIS 
LOSS IN ARMATURES.' 


BY W. M. THORNTON. 








The study of magnetic distribution in 
armatures and poles is important for sev- 
eral reasons. The source and incidence of 
copper loss is now very well known, but 
this can not be said with equal truth of 
the iron loss, whether it occurs by eddy 
currents or hysteresis. The success or 
failure of commutation depends on the 
induction in the teeth and outer layers 
of the core, hysteresis and eddy-current 
losses depend equally upon the distribution 
in the deeper parts. Economy of material 
and reduction of weight require that the 
radial depth of the core should be as 
small as possible, whilst, on the other 
hand, if it is made too small the full mag- 
netism can not enter, and the leakage co- 
efficient increases. The factors in the prob- 
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Fics. 1 AND 2.—DIsTRIBUTION OF FLUX DENSITY 
tn SmcotH SoLip COREs. 

lem are the proportions and permeabili- 
ties of core, teeth, and poles, the ratio 
of peripheral pole-face to pole-pitch, the 
length of the air-gap, and the flux density 
in it. So many variables make any at- 
tempt at direct calculation of distribution 
of little value, but experimental investi- 
gation is aided by the fact that magnetic 
laws are precisely the same in a model 
of small dimensions as in a large machine, 
and, in the second place, that it is only 
necessary to observe the distribution with- 
in one V-shaped sector included between 
two pole centre lines. . 

The result of a preliminary examination 
of the simplest case of a solid smooth- 
core armature may be summarized as fol- 
lows: (1) the flux densities through a 
section of the core midway between the 
poles are in no case uniform, reaching a 
maximum at a short distance within and 
falling both toward the centre and circum- 
ference, as shown in Figs. 1 and 2; (2) 
the internal distribution is practically the 
same with long and short air gaps, though 
the leakage varies; (3) ratio of the maxi- 
mum density in the core to that in the 


1 Abstract of a paper read before the Newcastle local 
section of the Institution of Electrical Engineers «f 
Great Britain. February 26. 1906. 
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gap is greatest when the pole-pitch is 
small; (4) the variation of magnetization 
in passing from one pole to the next is 
widely different at different depths, so 
that hysteresis and eddy-current losses are 
still more unevenly distributed. 

The present paper contains an exami- 
nation of the cases of toothed cores, hol- 
low and solid, using search coils wound 
in small holes drilled through the core 
parallel to the shaft. When the magnetiz- 
ing circuit is made or broken, the in- 
ductive change through each of these in 
turn is observed by means of a ballistic 
galvanometer. To avoid the disturbing ef- 
fect of residual magnetism, a powerful al- 
ternating current is passed through the 
field winding before each reading is taken. 

The most - distinctive feature of the 
curves thus obtained, Figs. 4 and 5 when 
compared with Figs. 1 and 2, is that the 
flux density in almost every case decreases 
from the bottom of the teeth inwards. The 
exceptions are the curves of Fig. 4, where 
the core is solid, in which case at the low- 
est inductions the fall toward the periphery 
characteristic of the smooth-core curves 
is again apparent. The reason for this 
droop is that the leakage from the pole- 
tips is less at the lower densities, and the 
lines which do enter the teeth from the 
leakage fringe pass in nearly straight lines 
under the teeth across to the next pole, as 
shown in the nhotographs Fig. 9 and 10. 
Tn machines with a larger number of poles 
this will not be so marked. The next 
point, is that as the radial depth is re- 
duced the flux densities in the deeper 
parts are increased relatively to those at 
the outer. In no case, however, even with 
the most shallow cores and at low flux 
densities, does the inner density equal the 
outer, the nearest value being 7 of the 
maximum for the lowest curve in Fig. 5. 

All these curves, it will be noted. give 
the distribution radial 
midway between the poles. If, however, 
the test is repeated with the plane of the 
armature search coils rotated to positions, 


across a section 


the curves not only are steeper near the 
teeth, but bend upwards at the inner 
boundary also, as shown in Fig. 6, so that 
the density is least at a distance of about 
half the depth from the bottom of the 
teeth. The immediate 
making the core too shallow is to reduce 
The 


inerease of leakage between the poles is 


consequence of 
the area and increase the reluctance. 


well shown in the photographs of inter- 
polar induction which follow. 

These were taken by Prof. Hele-Shaw’s 
inethod of observing stream lines in vis- 


cous liquids, which has been fully de- 
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scribed in a paper before the institution.’ 
The authors confined their investigation 
to the teeth under the poles, so that the 
sharp bending of the lines on leaving the 
roots of the teeth and their refraction 
across slots and teeth were not brought 
out. All but a small portion of the mag- 
netism passes through the armature by way 
of the air-gaps. For every plate, except 
those near the ends, the magnetism which 
enters at one pole remains in the plate, 
though varying in density from point to 
point, until it leaves at the other pole. 
The problem of flux distribution in arma- 
tures is, therefore, one of two-dimensional 
flow, though the permeability of the iron 
three dimensions. When a liquid 
film is so thin that the flow is controlled 
entirely by viscosity, Hele-Shaw and Hay 
have shown that the velocity of flow be- 
tween plates is inversely proportional to 


is in 


Lines 


14900 


12.000 


8,000 


6000 


2,000 





r 2 3 4 5 6 
Centimetres depth from bottom of slot 


Fic. 3.—DENsITIES IN TOOTHED SoLip CorEs. 


the cube of the thickness of the liquid 
layer. Under the conditions of the ex- 
periment permeability is inversely propor- 
tional to the velocity of flow, for Heaviside 
has shown that in the hydro-dynamic anal- 
ogy velocity of flow is equivalent to H, 
the slope of magnetic potential; but if, as 
in a parallel channel, the number of lines 
per centimetre width is constant, » is in- 
versely proportional to H. In order, there- 
fore to compare the curves obtained by di- 
rect experiment on the iron with the 
stream lines, one has only to measure the 
number of the latter crossing a line of. 
unit length at right angles to them and 
at different depths in the core. These 
correspond to the readings of the ballistic 
ealvanometer in the direct experiment. 
Yo illustrate the nature of the distribu- 
tion of the stream-line method is very 





1 Hele-Shaw, Hays and Powell, ** Magnetic Flux Induc- 
tion.” See ELectricaL Review, vol. xlv, page 1049. 
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helpful, though it is impossible to repre- 
sent the automatic change of permeability 
from point to point. It is, however, pos- 
sible, as will be shown later, to work with 
three or more different permeabilities ir 
the same slide, as, for example, in poles, 
air-gap, teeth, and armature core. ‘To 
do this, a special narrow tool was made 
and clamped to the planing machive used 
in preparing the wax slides. Taking care 
to have its cutting edge quite straight 
and parallel to the face plate, large and 
small surfaces could be planed which aid 
not afterwards distort the lines of flow in 
any way. 

The first photograph (Figs. 7 and 8) 
represents the distribution in a smooth 
core. They explain themselves in their 
general feature. The well-known effect 
of large air-gap increasing leakage is il- 
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Fig. 4.—DENSITIES IN TOOTHED HOLLOW 
CORE. 


lustrated by these figures. The same effect 
is produced by making the poles of lower 
permeability, or, in other words, increas- 
ing the density in them. 

The next illustrations (Figs. 9 and 
10) give the distribution in slotted 
cores. In order to represent actual 
conditions as closely as possible, some 
slides were made with teeth and poles of 
different thicknesses imitating the se- 
quence of permeabilities met by the flux 
in crossing the gap. The refraction of 
the lines in the fringe in their attempt to 
reach the core, and the nature of the 
interpolar induction as compared with 
that for smooth cores, are of most interest. 
The permeabilities in- all the cases of 
smooth and slotted cores being fixed, 
very little change is made by an alteration 
of the pressure on the slide or the velocity 
of flow. The hydrodynamical method, 
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therefore, corresponds to the cases where 
the induction density is so high that there 
is saturation in the iron—that is, to the 
highest curves in Figs. 3, 4 and 5. 

The photographs can be analyzed by 
measuring the lines per centimetre width 
in the same way as one measures the lines 
per square centimetre with the ballastic 
galvanometer, and can also be expressed 
in electromagnetic units. Let B, equal the 
number of lines measured at right angles 
to their direction of flow. Whatever the 
value of B, we may let it represent any 
number of magnetic lines we please. For 
example, thirty lines per centimetre in 
the photographs may be assumed to rep- 
resent 10,000 lines or tubes of force in 
the air-gap where p» is unity. The cor- 
responding value of H is then 10,000 ab- 
solute electromagnetic units. If, now, at 
another part of the slide the lines are 
forty-eight to the centimetre, the induc- 
tion density there is 480,000/30, or 16.- 
000. The value of H depends upon that 
of ». Let this be made 100, then H is 
16,000/100, or 160 absolute units. The 
distribution of magnetic potential could, 
therefore, be drawn, and would be a first 
approximation to the actual case, differing 
from it because the permeability in iron 
can not be fully imitated. The chain- 
dotted curves in Figs. 3 and 6 are ob- 
tained in this way from the stream-line 
photographs. In the solid core case (Fig. 
3) the agreement is not very good, but 
the others are better. The difference is 
no doubt the effect of the constant and 
comparatively low permeability of the 
slide. In a solid core, for example, there 
is a high density and low permeability— 
about 100—at the root of each tooth, but 
a very low density’ and a permeability 
from 1,000 upward toward the centre. 
Such a range as this can not be imitated. 
and if high numerical accuracy is re- 
quired in working with the stream lines, 
eases where the density or permeability 
changes from point to point must be avoid- 
ed. 

There is an interesting feature which 
appears in the curves, whether from the 
direct experiment or from the photographs 
of stream lines. In drawing the highest 
curves of Figs. 3 and 4 it was noticed 
that. they had a wavy appearance. The 
meaning of this was not clear at the time, 
but when the stream-line curves came to 
be drawn it was found that the same fea- 
ture appeared, and it was then traced to 
the action of the teeth. It mav even be 
seen without measurement that in some 
of the curves (for example, Figs. 9 and 
10) the lines which pass through the teeth 
into the core are denser than those which 
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are in line with the slot. This difference 
of density may be followed through the 
core to the opposite pole. The induction, 
in fact, at high densities lies in streaks 
in the part of the core below the teeth. 
This might be expected to be more marked 
in alternators where the teeth and slots 
per pole are fewer, but it only occurs at 
high induction densities. The fact that it 
does so is an indirect proof of the state- 
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Fig. 5.—DENsITIES TAKEN IN NEUTRAL PLANE. 
Fig. 6.—DENSsITIES TAKEN NEAR POLE AXIS8. 


ment previously made, that the stream-line 
curves correspond to cases of high densities 
in the iron. 

The success of commutating machines 
depends largely upon the relative values 
of field and armature ampere-turns. An 
attempt was made to compare their influ- 
ence on the core flux by forming a wind- 
ing in the slots of the model. Beyond 
a slight displacement of the magnetic cen- 
tre line of the pole the internal distribu- 
tion is little changed. From experiments 
made with the oscillograph on pole-flux 
distribution in a_five-kilowatt, six-pole 
drum machine with 5,000 lines per square 
centimetre in the gap, it may be said that 





Fia. 7.—STREAM LINEs. 





the average density in the teeth under the 
pole-tips does not appear to change by 
more than twenty per cent from no load 
to full load. Under the centre of the 
pole they are unaffected. Fig. 11 shows 
the general nature of the change in a 
smooth-core armature, the influence of ar- 
mature reaction upon the air-gap density 
being the same as that of varying the 
reluctance of the gap. The centre line of 
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the interpolar induction has moved in the 
wrong direction. In practice this is no 
doubt compensated by the change of den- 
sity in the poles, but it indicates that move- 
ment of the brushes is more a question 
of finding a reversing field than of fol- 
lowing the neutral line. 

It was shown at the conclusion of a 





Fic. 8.—STREAM LINES. 


previous paper that with smooth cores, 
when the ratio of radial depth to radius 
is half the number of poles, the flux den- 
sity at the inner boundary is about half 
the maximum value in the core, at a sec- 
tion midway between the poles. ‘l’o com- 
pare the case of slotted cores we may take 
Figs. 4 and 5 as representing working 
conditions. The ratio of radial depth to 
radius in Fig. 4 is 0.46, and in Fig. 5 
0.264. The former is, therefore, too deep 
and the latter shallow for the above rule. 
The mean of these distributions when there 
is a flux density of 20,000 in the teeth 
is shown in Fig. 12, and is practically a 
straight line from 11,000 lines per square 
centimetre inside to 16,000 at the bottom 
of the teeth, a ratio of minimum to maxi- 
mum of 0.687. Thus, if, in designing 
a machine, the induction in the core is 
assumed to be uniform at 13,500 lines 
per square centimetre, the departure from 
this would be eighteen per cent above and 
below, so that the mean density is eighty- 
two per cent of the maximum. The flux 





Fic. 9.—STREAM LINEs. 


density just below the teeth in Fig. 4, 
is, on an average, 0.75 of that in the 
teeth measured at right angles to the lines 
under a slot. That in Fig. 5, with a shal- 
low core, is 0.85 of the tooth density. The 
mean of these would very probably corre- 
spond to most working cases. In order, 
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then, to find the distribution in a slotted 
core at a position midway between the 
pole-tips, or on the neutral magnetic line 
if the machine is on load, take 0.8 of the 
mean density in the teeth and 0.82 of this, 
the result, or sixty-five per cent of the 
teeth density, will be the mean density 
in the core. With ratios of radial depth 
to radius greater than 0.33 the mean value 
is less than this, and in general varies in- 
versely with the ratio. 

The loss of hysteresis in an armature 
may be dealt with in two parts—teeth and 
core. So long as the number of lines in 
the tooth do not change, as, for ex- 
ample, in passing under a pole, there is 
no dissipation of energy. Approaching 
the pole-tip the lines become oblique, and 
midway between the poles horizontal, 
though the density never drops to zero. 
There is, therefore, a rotating magnetiza- 
tion in the teeth which is at the same 
time fluctuating between limits which can 
be found from the photographs. There 





Fig. 10.—STREAM LINEs. 


have been many calculations of loss based 
on assumptions as to the manner in which 
the teeth density changes, but all assume 
an alternating flux. The fact that, as 
shown by the photographs, it is rotating 
is likely to reduce the estimate of hystere- 
sis loss in teeth, which, though too small 
to affect efficiency to any marked extent, 
does influence the temperature of the in- 
sulation of the armature conductors. The 
loss in any case can not follow Steinmetz’s 
law as generally assumed. Consider the 
variation of density in the teeth passing 
from pole to pole. Without having re- 
gard to sign, it can be represented by Fig. 
13, or more closely by Fig. 14. Under 
the pole the density is constant in magni- 
tude and direction, between the poles it 
is changing rapidly and rotating. In the 
hysteresis loop obtained by rising and fall- 
ing magnetization the dissipation of ener- 
gy is very greatly increased by the molecu- 
lar movement at reversal, but when, as 
in the case considered, the density never 
passes through zero, one must take as a 
basis the loss due to a rotating field. Haw- 
kins and Wallis in The Dynamo, Fig. 
33, p. 286, give a curve of loss of energy 
by rotating and alternating magnetiza- 
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tion. The ratio of maximum to minimum 
density in the teeth is found from photo- 
graphs of the model to be about 4.5. As- 
suming, then, a maximum of 18,000 and 
a minimum of 4,000 with a rate of change 
as in Fig. 13, the mean dissipation co- 
efficient is 0.00105 joule per cubic centi- 





Fic. 11.—SrreaM LINEs. 


metre per pair of poles. This is found 
by taking Fig. 13 and erecting ordinates 
of the rate of heating at each point as 
in Fig. 15; the mean height of the curve 
gives the mean dissipation coefficient in 
the teeth. If, on the other hand, the teeth 
are considered to have alternating mag- 
netization only, the rate of dissipation is 
increased to 0.0022 over the giyen range 
of density. The influence of the rotation 
is then to very much reduce the rate of 
heating in the teeth so far as this is caused 
by hysteresis. 

When the machine is on load, the dis- 
tribution of the lines in the gap being 
somewhat changed, there was also a varia- 
tion of density in the teeth from point 
to point under the pole, though there is 
no rotation. The effect is to shear the dis- 
tribution over, as in Figs. 13 and 14. 
For all practical purposes the hysteresis 
loss in the teeth may be considered to be 
unaffected by the change, as shown in Fig. 
15. The fact that the loss by rotating 
magnetization decreases after reaching a 
maximum contributes to this. 
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Fic. 12.—AVERAGE FALL OF DENSITY IN CORE. 


In the foregoing the change of density 
from top to bottom of the tooth has not 
been considered as affecting hysteresis loss. 
On approaching and leaving the pole- 
tips the distribution of flux becomes more 
uniform in the teeth, and since the mole- 
cular movement is confined to the inter- 
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polar space, this change of density will 
not make any marked difference. 

The hysteresis loss in the parts of the 
core below the teeth also depends on the 
manner in which the cycle of magnetiza- 
tion is carried through at each point. 
There is, however, much less variation 
than in the teeth. Fig. 16 shows how the 
density measured always at right angles 
to the lines changes in passing between 
two pole centre lines. It is not in per- 
spective, but the circular arcs are project- 
ed into straight lines. Direct experiments 
on the model do not give much clue io 
the true density, but only that in a plane 
perpendicular to the circumference. In 
order to find the mean hysteresis loss from 
this, the dissipation coefficient for ro- 
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Fies. 18 AND 14.—DISTRIBUTION OF DENSITY IN 
TEETH BETWEEN POLEs. 


tating magnetization is found, as in Fig. 
17%, for each ordinate at successive depths 
in the core. The mean height of each 
curve gives the average heating per cubic 
centimetre at any radius, but the outer 
layers have more weight in estimating the 
mean loss for the whole core by reason of 
the contraction of the section toward the 
centre. The mean height of each curve 
was, therefore, multiplied by its base, and 
the average of these products divided by 
the base at the middle depth, this giving 
the mean height for the whole core. For 


the case considered this works out to be 
0.00108 joule per cubic centimetre per 
cycle—i. e., per pair of poles. 

The stream-line method being at best 
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an approximation, results found in tiis 
way are also approximate, but it is diffi- 
cult to see how else to proceed. What is 
usually done in practice is to take the 
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Fie. 15.—VARIATION OF HEATING WITH 


MAGNETIZATION OF TEETH, 

mean flux density for the core and to 
find the corresponding dissipation coeffi- 
cient. In the above case, when Fig. 12 
is taken as a basis for attaching numeri- 
cal values to the stream lines, the mean 
for the whole core is about 13,000 lines 
per square centimetre, and the loss by ro- 
tating magnetization at this density is 
0.0013 joule per cubic centimetre per cy- 
cle. The hysteresis loss in the core is, 
therefore, about twenty per cent less than 
it would be if the density were uniform 
throughout. 

The work was originally undertaken to 
obtain material by which the ratio of hys- 
teresis to eddy-current loss in armatures 
could be found. It was felt that this could 
not be done with any confidence until the 
induction density at every part of the 
core throughout the cycle was known. The 


experiments described, though leaving 
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Fic. 16.—DistRrBUTION OF DENSITY IN CORE 
BELOW TEETH. 
many questions unanswered, as, for ex- 
ample, the influence of closing the slots, 
at least serve to indicate the nature and 
magnitude of the results to be expected 
in machines on a large scale. The eddy- 


current loss has not yet been fully worked 
out. 

The results in the paper may be sum- 
marized as follows: the magnetization of 
the teeth in slotted armatures is not al- 
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ternating, but rotating, and at, the same 
time fluctuating; that of the core is ro- 
tating, but by reason of the distribution 
of density in the core not being uniform, 
it is unevenly distributed, being greatest 
at the outer parts below the teeth. The 
ratio of the mean dissipation coefficient to 
that. corresponding to the mean density is 
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Fig. 17.—VARIATION OF RATE OF HEATING 
IN CORE BELOW TEETH. 


centimetre per cycle; that for the core 
0.00108. The low value for the teeth is 
caused by the drop in density between 
the poles and by the fact that it is rotating. 
-=_-—_—_ 

Civil Service Examinations for 
Assistant Electrical Engineer 
and Electrical Assistant. 

The United States Civil Service Com- 
mission announces an examination on May 
3 and 4 to secure eligibles from which 
to make certification to fill a vacancy in 
the position of assistant electrical engi- 
neer, Signal Service at Large, for duty 
in the department of California, at $1,400 
per annum; and vacancies as they may 
occur in any branch of the service requir- 
ing similar qualifications. The examina- 
tion will consist of the subjects mentioned 
below, weighted as indicated: (1) theo- 
retical and practical questions in elec- 
trical engineering, seventy-five points; 
(2) technical training and experience 
(rated on application), twenty-five points. 
Applicants must be twenty years of age 
or over on the date of the examination. 
Applicants should at once apply to the 
United States Civil Service Commission, 
Washington, D. C., for application form 
1312. 

The commission announces an examina- 
tion on May 2 to secure eligibles from 
which to make certification to fill six va- 
cancies in the position of electrical assist- 
ant, at $900 per annum each, in the Sig- 
nal Service at Large; and vacancies as 
they may occur in any branch of the serv- 
ice requiring similar qualifications. The 
examination will consist of the subjects 
mentioned below, weighted as indicated : 
(1) practical questions in electrical 
science, twenty points; (2) practical ques- 
tions in construction and installation of 
electrical instruments, forty-five points; 
(3) training and experience, thirty-five 
points. Applicants should be twenty years 
or over on the date of the examination. 
Applicants should apply at once to the 
United States Civil Service Commission, 
Washington, D. C., for application form 
1312. ° 
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The Pennsylvania Railroad’s Extension to New York and Long Island—I. 


INTRODUCTION. 

HE Pennsylvania Railroad Com- 
T pany has had under consideration 
for a number of years plans for es- 
tablishing a terminal for its lines on Man- 
hattan Island. The earliest of these con- 
templated a bridge over the Hudson river 
with elevated approaches and terminal 

in the city of New York. 

The demonstration that electric trac- 
tion wes practicable for heavy train units 
made possible, however, an entrance by 
means of tunnels which would enable 
the adoption of a well-rounded-out plan 
for a terminal embracing not only the 
Pennsylvania railroad main line business, 
but through-connection with New England 
and the railroad system on Long Island. 

The announcement that the Pennsyl- 
vania Railroad Company proposed to en- 
ter New York city was made in May, 1902, 
and since that date the project in all its 
features has been actively under way. 

It is the purpose of the present series 
of articles to describe the progressive de- 
velopment of the terminal plans in their 
transportation, engineering and architec- 
tural features, the present article being a 
description of the first unit in the con- 
struction which has been completed in 
operative condition, namely, the Long 
Island city power house. Other articles 
will follow as rapidly as they are prepared 
and as the development of the plans war- 
rants. 

ORGANIZATION. 

Two companies have been incorporated 
through which the Pennsylvania Railroad 
Company is carrying on its New York ex- 
tension work. One of these, the Pennsyl- 
vania, New Jersey & New York Railroad 
Company, will build all of that portion of 
the tunnel and approaches in the state of 
New Jersey and extending under the Hud- 
son river to the boundary line of the 
states of New Jersey and New York; from 
this boundary the other, the Pennsylvania, 
New York & Long Island Railroad Com- 
pany, will construct the tunnels, terminal 
station and yards on Manhattan Island, 
under the East river and in Long Island 
city. The officers of these companies are 
the officers of the Pennsylvania Railroad 
Company, the president being Mr. A. J. 
Cassatt. 

The engineering and architectural fea- 
tures are sub-divided in accordance with 
the character of the work, the whole pro- 
ject being under the general direction of 
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the management of the Pennsylvania Rail- 
road Company. 

The tunnel work proper is divided into 
two parts, the East river division being 
under the direct charge of Mr. Alfred No- 
ble, chief engineer, and the North river 
division under the direct charge of Mr. 
Charles M. Jacobs, chief engineer; the 
general railroad facilities and the elec- 
trical and mechanical features of the rail- 
road and terminal are under the charge of 
Mr. George Gibbs, chief engineer of elec- 
tric traction. These three officials, to- 
gether with Brigadier General Charles W. 
Raymond, chairman, constitute a board of 
engineers, to whom the general engineer- 
ing features of the whole plan are con- 
fided. 

In addition, advisory committees, con- 
sisting of officers of the road, have been 
appointed to pass upon and work out the 
special problems relating to the required 
railway facilities, and pass upon the ade- 
quacy of the operating features as devel- 
oped by the labors of the various depart- 
mental bodies. 

Messrs. Westinghouse, Church Kerr & 
Company have been selected as engineers 
and contractors for the electrical and me- 
chanical engineering, acting under the su- 
pervision of the chief engineer of electric 
traction. 

Messrs. McKim, Mead and White, of 
New York, are architects of the station 
building. 

It will be seen that by this comprehen- 
sive organization a harmony of operation 
with proper degree of independence is ef- 
feeted, which, while it keeps the officials 
of the Pennsylvania railroad in close touch 
with the enterprise in all its stages, it 
relieves them of multiplicity of detail. 


LOCATION. 


The enormous scale of development of 
the large terminal system of the Pennsyl- 
vania railroad, which is to be entirely op- 
erated by electric power, very early led 
to the decision that to secure reliability 
of service, as well as convenient power 
distribution, there should be two main 
generating stations, sites for which could 
be more readily obtained if they should 
be located, one in New Jersey and the 
other on Long Island. The latter station 
would also naturally be used as the main 
source of power for the Long Island rail- 
road lines as fast as equipped, and the 
electrification of the Atlantic avenue im- 


provement, which was impending when the 
general project took shape, required the 
early construction of the Long Island city 
power station. 

On account of the very large amount of 
power that would eventually be needed by 
the new lines which are to tunnel under 
the East river near the present terminus 
of the Long Island railroad at Hunter’s 
Point, and also by the Long Island rail- 
road suburban lines, which are now con- 
centrated at this terminus, it was obvious- 


-ly desirable to locate the power station 


conveniently to the district which would 
eventually be the scene of such a concen- 
tration of electric railway activity. 

The great flexibility of the alternating- 
current system of power transmission ad- 
mits of placing the generating station at 
whatever reasonable distance from the nat- 
ural centre of load as may be dictated by 
the important considerations of condens- 
ing water supply and cheap coal delivery, 
and the proximity of the East river was 
so obviously advantageous for both these 
purposes as to determine the selection of 
a situation abutting it. Such a site was 
fortunately available in Long Island city, 
having the additional advantage of a lo- 
cation convenient to the Long Island rail- 
road freight yard, enabling both the cheap 
handling of coal and ashes by rail, as 
well as the minimum expense for deliver- 
ing building materials and equipment dur- 
ing construction. It consists of an entire 
rectangular block with the short side to- 
ward the river, extending 200 feet north 
and south on Front street and on West 
avenue, and 500 feet in depth along Third 
and Fourth streets. 


STATION CAPACITY. 


At the time the design was undertaken 
the extent of electrification in sight was 
such as to necessitate an ultimate station 
capacity of not less than 50,000 kilowatts 
and probably more. A station of such 
magnitude requires, for economical opera- 
tion, generating units of the largest prac- 
ticable size. When the decision was made, 
the largest size of steam turbines and 
generators that had been standardized was 
of 5,500 kilowatts and this size, therefore, 
became the unit basis of the power station 
design. The rectangular shape of the lot, 
practically 200 by 500 feet, made is possi- 
ble to plan a station that could readily 
be extended to occupy the entire block. 
The adopted design will permit the dis- 











30 


position of fourteen 5,500 kilowatt gen- 
erating units in the building covering the 
105,000 electrical 
an amount of 


block, or about horse- 


power, if such power be 
eventually required. 

For the initial load that was to be placed 
upon the power station during the earlier 
vears of the Long Island railroad elec- 
trification, it was decided that three 5,500 
kilowatt units would suffice. The building 
as designed for this initial equipment cov- 
ers the full width of the block and half 
its length and contains room for six 5,500 
kilowatt units and 2,500 kilowatt 
units of the same type to be used for light- 
ing the tunnels. 

As now built, therefore, the station can 
hold more than double its present equip- 
ment, and when extended in size will ac- 
commodate more than four and one-half 
times the original installation of electrical 
generating machinery. 

FOUNDATIONS. 
In the design of this foundation due 
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consideration was given to several alterna- 
tive methods, and it was finally decided 
to use a comparatively uniform spacing 
of piles overlaid by a monolithic concrete 
mass of a thickness which should take 
up the distance between the point at 
which the piles could be safely cut off 
and extreme high water. 

The point selected for pile cut-off was 
two and one-half feet below mean high 
tide. Test piles indicated a safe carry- 
ing capacity for piles from thirty to thir- 
ty-five feet long, of thirteen to twenty tons, 
varying on different parts of the site. The 
foundation is designed to carry a load of 
twelve tons per pile, and the spacing of the 
piles on an average two feet four inches 
between centres over the entire area. The 
total number of piles required for the 
foundation was 9,115. 

The top of the concrete cap was placed 
at elevation 303.5, based on Pennsylvania 
railroad datum, which is 300 feet below 
mean high water. The proper distribu- 
tion of column loads down through the 
grillage beams and the concrete cap to 
the tops of the piles required the thick- 
ness of the cap to be six feet six inches, 
which in turn enabled the cutting off of 
the piles two feet six inches below high- 
water level, in a water-bearing stratum 
of river mud, thus insuring perpetual 
moisture sufficient to preserve the piles 
from decay. 

Underneath the stacks the concrete cap 
is eight feet six inches deep, the piles 
being cut off two feet lower down.. The 
stack anchor bolts pass through a grillage 
of steel tee rails embedded in the bot- 
tom of the concrete. 


ELECTRICAL REVIEW 
INTAKE FLUME. 


Both the intake and the overflow 
flumes are nominally ten feet in diameter, 
this large sectional area being required to 
provide sufficient condensing water with 
a low velocity of flow when the power sta- 
tion is extended to its maximum future 
length of 500 feet and filled with gener- 
ating machinery. The elevation of the in- 
take flume is such that it is always sub- 
merged. At a point fifty feet from the 
bulkhead the tunnels separate, the over- 
flow tunnel passing at an angle of approxi- 
mately forty-five degrees with the centre 
line of the intake. The intersection of 
the overflow with the bulkhead is oblique, 
with the object in view of producing a 
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and stopping the water supply. This tim- 
ber rack extends from the bottom to the 
top of the intake opening, and is built of 
three inches by ten inches yellow pine tim- 
bers spaced four inches apart in the clear. 
The face of the rack is inclined, so that 
floating objects drawn in by the current 
can be easily removed. Behind the rack is a 
screen chamber or well, with two sets of 
screens fitted in vertical cast iron guides. 
Hach set of screens is burlt in three parts 
placed one above the other in the same 
sroove, made up of oak frames and brass 
fittings, and on the front of the bottom 
rail of each section is a catch basket to 
retain falling objects when the screen is 
drawn up for cleaning or inspection. ‘The 
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long slow flow at the outlet. The spill- 
way of the flume is formed up into a dam, 
the object of the dam being two-fold: 
first, to insure a water seal on the dis- 
charge pipes of the condenser circulating 
system, and second, to spread the warm 
water on the surface of the harbor to pre- 
vent its mixing with the condensing water 
entering through the intake, gravity being 
depended upon to disperse this water in 
the current of the tide. This separation 
of the outer ends of the flumes also en- 
abled the racks and screen chambers of 
the intake to be made of ample size and 
readily accessible. At the bulkhead line 
the intake is provided with an ice fender, 
extending to a point below the extreme 
low water, in order to prevent a boat 
that may be lying against the face of the 
timber rack from packing ice against it 


outside screen is of iron wire one inch 
mesh, and the inside screen is of No. 10 
gauge copper wire one-half inch mesh. A 
trolley beam and chain-block are provided 
over the screen well to facilitate lifting 
out the screens and removing debris from 
the baskets. 

These screens and the well in which 
they are placed are of sufficient size to 
enable any point on them above the water 
to be reached for the purpose of inspection 
and cleaning. 

The presence of ice in the slip in severe 
winters was especially noticeable during 
the time of construction of the power 
plant, and although the season was excep- 
tional, it was decided to place a thirty- 
inch connection from the overflow into 
the screen chamber so that under severest 
winter conditions warm: water might be 
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run through on to the screen to prevent 
an accumulation of ice within the intake 
chambers. It is not probable that it will 
be necessary to use this connection a great 
deal, but it is so placed that even with a 
moderate load on the power plant there 
will be sufficient warm water to cut out 
this ice. The valve controlling this by- 
pass is placed in a watertight compart- 
ment accessible from the top. 

The flume is constructed entirely of 
concrete, which, at the outer end of the 
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strata of clay and gravel that the only 
piles driven for supporting it were under 
the outer end of the overflow flume. 

The condensers are placed directly un- 
der each turbine foundation. The intake 
being underneath the overflow, the circu- 
lating water must be lifted from it past 
the overflow flume, and to accomplish this 
a well is provided in the concrete founda- 
tion reaching down from the surface of the 
concrete cap to the bottom of the intake 
flume. The circulating water-discharge 
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the sand pile being on one side of the shed 
and the stone pile on the other. The ce- 


ment sacks were dropped down chutes into 
the shed. Up this incline three horse 
teams hauled loads of sand or stone about 
four cubic yards at a time. The stone and 
cement came by water to a dock on the 
riyer front, where it was delivered to the 
teams, while nearly all the sand was team- 
ed from a pit conveniently situated in the 
neighborhood. The plant had a capacity 
for storing about 2,000 cubic yards each 











GENERAL VIEW OF POWER STATION AND ASH TOWER. 
SUPERINTENDENT'S OFFICE. 


intake flume, is reenforced vertically and 
horizontally by corrugated rods. Between 
the power station and the bulkhead the 
flume runs underneath the freight yard, 
which necessitated the reenforcement of 
the considerable portion of the overflow 
flume with fifteen inch I-beams. The 
concrete roof of the overflow was further 
reenforced under the I-beams with ex- 
panded metal. 

The bottom of the excavations for the 
flumes was found to be of such a firm 





























pipe from the condenser drops directly 
from it into the overflow flume. 
CONCRETING. 

The concrete was mixed by machine, 
and a special plant was installed for this 
purpose with a view to securing the most 
economical and rapid production of con- 
crete. A temporary trestle approach, on 
a grade of about five feeet in 100, was 
built along Third street and West ave- 
nue to the roof of a shed from which 
the sand and broken stone were dumped, 


POWER STATION FROM RIVER, SHOWING CoAL TOWER IN OPERATION. 
LAVATORY IN BotLER-Room BAsEMENT. 


of stone and sand and 2,500 barrels of 
cement. 
ARCHITECTURAL DESIGN. 

In the case of the Long Island city 
power station it was decided to erect the 
building free from any architectural elab- 
oration, relying entirely for expression of 
purpose on the outline and disposition of 
the masses of the structure as dictated by 
the engineering necessities. 

From this standpoint, the design of the 
power-station building naturally comprised 
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three distinct features, which are clearly 
illustrated in the accompanying view. The 
first is the boiler house with its four inde- 
pendent stacks piercing the roof at regu- 
lar intervals, and its facade exhibiting 
the sub-division of the structure into a 
series of equal bays, each marked by a 
single arched-window opening extending 
without interruption past all floors. The 
second feature is the separate enclosure of 
the coal bunker, superimposed by the boiler 
house longitudinally between the stacks. 
The third feature is the engine house, in- 
cluding also the electrical switching gal- 
leries and offices, which is treated as a sep- 
arate wing of the entire building con- 
nected to and parallel with the boiler 
house, but subordinate thereto as to its 
height, this being consequent upon the 
type of generating machinery adopted. 
The facades of the engine room were de- 
veloped into bays and tall round-window 
openings in the same manner as those in 
the boiler house, but where the two con- 
nect on the west front the line of demar- 
cation was accentuated by setting back 
the end wall of the engine house sufficient- 
ly to preserve the vertical line of the 
corner of the boiler house, thus clearly 
separating, from an architectural stand- 
point, the two principal component units 
of the structure. The coal bunker enclos- 
ure is treated harmoniously with these 
other two units with respect to its detail, 
and in general, the same principle of 
standardization, which is such a feature 
of the power equipment enclosed within 
the building, thus becomes the prominent 
motive of the architecture. 

The only feature which could in any 
way be considered ornamental is the name, 
“Pennsylvania,” in neat terra cotta capi- 
tals inscribed across the parapet of the 
engine house. 

Engineering necessity dictated the con- 
struction of an ash bin directly in front 
of the boiler house, so situated in the 
freight vard that ashes can be dropped 
from it by gravity into gondola cars for 
removal. The containing walls of the 
hin are of brick resting upon a steel base, 
with the steel disposed to form an arched 
construction, and the piers battered, giv- 
ing great strength and stability in appear- 
ance as well as in effect. The brick su- 
perstructure of the ash bin is treated ar- 
chitecturally in harmony with the facade 
of the power station. 

The roof and the floors throughout the 
station building are of concrete reenforced 
on the Ransome system and carried on the 
steel frame work of the building. 

ARCHITECTURAL FITTINGS. 
The design of the sanitary appliances 
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of the station received not only careful 
consideration with regard to the conveni- 
ence of location, but with a view to se- 
curing the greatest possible perfection of 
material and workmanship. A_ liberal 
amount of space is given up to lavatory 
and locker rooms for the station force, 
those for the engine and fire-room forces 
being located in the boiler-room _base- 
ment and those for the electrical staff 
on the gallery floor adjacent to the op- 
erating room. Galvanized wrought-iron 
piping is used throughout, there being 
no lead pipe nor caulked joints. Fixtures 
are of unusually heavy and substantial pat- 
terns, and the toilet rooms are connected 
to a system of mechanical ventilation 
which is continually drawing a current 
of air out of the toilet rooms and through 
the fixtures. 

The marble and tile work throughout 
the building, while severely simple in de- 
sign, is generally distributed and is of 
the highest quality of workmanship. The 
entrance hall, offices and office corridors 
are neatly trimmed in quarter sawed oak 
of antique finish. The hardware used was 
specially selected and of the latest type of 
mechanical perfection and harmonious 
with the richness of the rest of the fittings. 


DIMENSIONS. 

The overall dimensions of the present 
building are 200 feet by 262 feet outside 
measurement. The boiler house is 103 
feet wide inside, the engine room 66 feet 
and the electrical galleries 25 feet wide. 
The boiler house proper is 82 feet high to 
the top of the parapet. The coal-pocket 
enclosure, superimposed on the boiler 
house, is 60 feet wide and its parapet is 
118 feet high. The engine room is 70 
feet high to the top of the parapet. 

The first floor of the boiler house is 
16 feet above the basement and the sec- 
ond floor of the boiler room is 35 feet 
above the first floor. In the engine house 
the engine-room floor is 23 feet 6 inches 
above the basement and thence to the roof 
trusses the height is about 40 feet in the 
clear. This is a much lower engine room 
than is commonly met with in power sta- 
tions of this size, the saving in head 
room being due to the adoption of the 
horizontal type of steam turbine, which 
enables economy in vertical space required 
as well as in the floor area. 


STEEL CONSTRUCTION. 


Like all large power stations of modern 
construction the superstructure of the 
building consists of steel framework, which 
carries the weight of the room and the 
entire contents of the building, excepting 


such portions of the machinery as may 
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be more conveniently carried on separate 
foundations. The south wall of the boil- 
er house supports the outer ends of the 
boiler-room roof trusses on that side of 
the building, but in other respects the 
steel superstructure is independent of the 
building walls. 

The steel framing of the boiler house 
and engine room are necessarily different 
in type, as the former has to carry a 
double tier of boilers with flues, econo- 
mizers, with a coal pocket pf 5,200 tons 
capacity on top of everything, while the 
engine room consists of simply a large 
open space, which makes the roof truss 
construction the most conspicuous feature, 
but aside from this does not involve any 
difficult construction. Conditions in the 
boiler house are, however, more complex, 
chiefly by reason of the imposition of the 
coal pocket which runs the entire length 
of the building. 

The steel stacks are independent of the 
boiler house, excepting where it passes 
through the lower fire-room floor, at which 
point the floor is built against the stacks. 
At other points they pass through circular 
openings in the floors and roofs, so that 
there is no stress induced upon the struc- 
ture by deflection of the stacks under 
stress of wind. 

The columns are grouped in the most 
effective manner to carry these heavy con- 
centrated loads. Their bases are supported 
on grillages of steel beams embedded di- 
rectly in the monolithic concrete foun- 
dations which underlie the entire struc- 
ture. 

Every portion of the bottom of the 
bunker is so arranged as to induce con- 
stant movement of coal in the bunker to 
the fire rooms, thus tending to prevent 
fires in the bunkers. No fire has yet been 
detected within the bunker. 

The crane girders in the engine room 
are carried directly on the side columns, 
which on the boiler-house side are pro- 
longed to carry the side-aisle roof of 
the boiler house. 

COAL AND ASH-HANDLING STRUCTURE. 

The rather unusual height of the coal 
and ash-handling structure was due to 
the adoption of the level cable railroad 
to convey the coal from the hoist to a 
position where it could dump by gravity 
into the coal pocket without any interme- 
diate hoisting operations. 

The completed ‘structure may be said 
to consist of three parts—the coal-hoisting 
tower; the bridge supporting the cable 
railroad, and the ash-bin structure, which 
is so arranged that it forms a part of one 
of the piers of the cable railway bridge. 
This level bridge is 107 feet above the 
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dock and is at about two-thirds the entire 
height of the tower, whose top is 170 
feet above the dock. 

From the foundation up to the level 
of the cable railway the width of the 
superstructure of the tower is nearly the 
full width of the dock, and the structure 
consists of essentially four heavy corner 
columns of the box pattern, thoroughly 
braced to each other in all directions, 
except below the engine-room floor, where 
latticed bracing is omitted in order to 
accommodate the railroad equipment on 
the three tracks passing through the 
tower along the dock. The floor, on which 
is located the hoisting apparatus, is twen- 
ty-five feet above the dock, and the space 
around and over this floor is enclosed for 
a height of fourteen feet, forming an en- 
gine room for the hoisting mechanism. 
The sides of this engine room are made 
of expanded metal and plaster, and the 
roof of cinder concrete, tar and gravel. 

The upper third of the tower, extend- 
ing above the level of the cable railway, 
carries the hoisting boom, the receiving 
hopper, coal crushing and weighing ap- 
paratus, and the cable railway machinery. 
It is about half the width of the lower 
two-thirds of the tower, but in other re- 
spects is similar in construction, consist- 
ing of heavy columns substantially braced 
in all directions. The boom is sixty-eight 
feet long over all and projects forty-three 
and one-half feet beyond the northerly face 
of the tower and over the slip at an 
elevation of 162 feet above the dock. It 
consists of two parallel trusses thoroughly 
braced on top and with portal braces at 
each panel point. It supports the trolley 
carriage from which the hoisting bucket 
is suspended and over whose drums the 
hoisting cables operate. The track for 
this trolley is carried by brackets on the 
hottom chord of the boom. The top chord 
of the boom was so designed as to properly 
compensate for the deflection due to the 
heavy trolley and hoisting stress of 12,000 
pounds applied at its outer extremity. 

For about thirty-four feet above the 
level of the cable railway this upper third 
of the tower is completely enclosed with 
corrugated copper sheathing, forming a 
house with two stories, the lower one of 
which contains the weighing mechanism, 
the engines driving the crushing ma- 
chinery, the cable railway, and the 
upper story containing the crusher. The 
roof of the crusher room is formed by 
the receiving hopper. Over the crusher 
is the receiving hopper in the form of an 
inverted pyramid and constructed of heavy 
steel plate. Included in the tower struc- 


ture and running directly down through 
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it from the heel of the boom are vertical 
guides for the accommodation of the coun- 
terweights used as a part of the hoisting 
mechanism. 

Between the coal-tower proper and the 
boiler-house structure, a distance of about 
500 feet, there are four spans of bridge 
construction supporting the cable railway. 
Of the three intermediate piers required 
for these four spans, two are steel bents 
shaped like a letter A, but elongated, while 
the third is formed by carrying up the 
steel structure required for the ash bin, 
which is just across the street from the 
west front of the boiler house. The two 
outermost spans of this bridge are 140 
feet 6 inches in length, the third about 
149 feet and the span from the ash tower 
to the boiler house is seventy feet. The 
long spans were justified both on account 
of the height of the foundations and be- 
cause they offered the minimum amount 
of obstruction in the freight vard. 

The ash bin is directly across Front 
street, from the boiler room, and ashes 
are delivered to it through a bridge at 
an elevation of sixty-nine feet above the 
street by means of a telpherage system 
which hoists and transports the ash cars 
from the boiler-room basement up to the 
level of this bridge and thence over into 
the tower where the contents are dumped 
into the bin. The bottom of the bin is 
twenty feet above a railroad track that 
runs through the base of the tower, and 
the ashes are handled through dumping 
gates into gondola cars standing on this 
track. The capacity of the bin untrimmed 
is 300 tons. 

The bin is built of steel column con- 
struction, thoroughly braced. The bin it- 
self consists of an enclosure of brick walls 
huilt around these supporting columns. 
The seventeen feet 
above the top of the bin proper, the side 


brickwork is carried 
walls being pierced by arched windows 
just above the level of the ash bridge. 
Architecturally, the detail of the brick 
ash tower conforms closely to that of the 
power station of which it is an adjunct. 
The steel construction of the base of the 
tower is so disposed that a smooth ex- 
terior surface is maintained, pierced by 
arched openings between the columns, 
which are battered, thus adding an appear- 
ance of strength to the structure and 
giving it greater stability and support- 
ing the weight of the high brick structure 
of the ash bin, and, above that, the cable 
railway bridge of which it constitutes one 
of the piers. 

The steel structure of the ash bin above 
the base consists of eight columns thor- 
oughly braced for wind pressure and band- 
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ed around with horizontal girts or ribs, 
which distribute along the columns the 
bursting pressure due to the contents of 
the bin. All the steel work inside and 
outside is covered either by brickwork or 
by reenforced concrete. 

The roof of the ash bin is composed 
of reenforced concrete slabs, similar to the 
roof construction. of the power station. 

Erection was begun about April 1, 1905. 
Being closely associated with the me- 
chanical development of the coal-hoisting 
apparatus, the erection of the structure 
was not entirely completed until the ap- 
paratus was ready to start, which was 
about November 1, 1905. 

GENERAL FEATURES OF POWER-STATION 
EQUIPMENT. 

A description of the steam plant should 
be prefaced by an outline of the general 
system on which it is laid out. The de- 
sirability of subdivision into units or 
groups of units always appeals strongly 
to the operating force in a large steam 
plant, who must always be ready for 
emergencies no matter how perfect its 
design and construction may be. The 
necessity which may arise at any moment 
for cutting out a portion of the plant 
makes it desirable to design it in the 
first place with a view to easy and eco- 
nomical subdivision, so that when com- 
pleted a large power plant may be re- 
garded as a collection of self-contained 
individual plants, all located under one 
roof and under one control, but capable 
of being readily separated. When, as is 
usually the case, they are joined up and 
operated as one plant, the lines of sepa- 
ration between the sections are practically 
obliterated. 

The unit system of design was fol- 
lowed in laying out the equipment of the 
power station. The boiler plant of thir- 
tv-two boilers is divided into eight groups 
of four boilers each, four of these groups 
being on the first floor and four directly 

the second floor of the 
The four boilers of each 


over them on 
boiler house. 

group stand opposite each other across 
an alley or firing space, and are separate 
as regards economizer, flue and stack con- 
nections, but their steam connections are 
made up so as to form them into a group 
for the purpose of unit subdivision. ‘That 
is to the four boilers at the west 
end of the plant on the first floor, on both 
sides of the alley, are piped to one mani- 
fold, vertical 
header, and the four boilers directly above 
them on the second floor are piped in the 


say, 
connected to a 


which is 


same manner to the same header, the two 
groups of four constituting the first unit 
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group at the west end of the boiler room. 
This group is amply sufficient to furnish 
steam to the two 2,500-kilowatt lighting 
units, which will eventually constitute the 
first unit subdivision at the west end of 
the engine room. The second groups of 
four boilers on the first and second floors 
are piped together in like manner, so that 
they can, as one group, supply steam to 
the first 5,500-kilowatt, turbo-generator. 
These main groups of boilers are piped 


together by a_cross-connecting header, 
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COAL-HANDLING PLANT. 

As previously noted, the coal pocket is 
located in the top of the bojler house, so 
that it can feed coal by gravity through 
suitably located spouts to the stoker hop- 
per in front of each boiler, thus eliminat- 
ing all handling of coal inside the house 
on the part of the fire-room force, reduc- 
ing to a minimum the expense of firing 
the boilers. But to get the coal properly 
deposited and distributed in the coal 
pocket of 5,800 tons capacity, where the 














INTERIOR OF ENGINE House. BorLer 
which is to be considered as an equalizer 
rather than as a large main into which 
all boilers feed and from which all en- 
gines take steam, which is the most usual 
layout of power station steam piping. AI- 
though this subdivision into unit plants 
may or may not be availed of by the 
operating force, it nevertheless constitutes 
a systematic and uniform scheme of de- 
velopment, favoring the duplication of 
the bends, valves and other pipe details, 
thereby rendering construction. econom- 
ical, 


Room, SECOND FLoor. 
Pumps, PipING AND HEATERS. 
consumption is several hundred tons per 
day, because a problem of no small magni- 
tude if, as in this case, it is desired to 
handle such large quantities of fuel at 

the lowest possible cost. 

The location alongside the dock to which 
harges are brought is about 500 feet from 
the west front of the boiler house. A 
high level cable railway was run from 
the coal-hoisting tower on the dock into 
and through the top of the boiler house, 
over the coal pocket, at an elevation of 
107 feet above the dock level. This cable 
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535 
railway is in the form of a loop and is 
operated by an endless cable, motion be- 
ing imparted to the cars by means of a 
simple form of cable grip. The decision 
to use a level coal bridge (where height 
is, of course, governed by the construction 
of the coal pocket) coupled with the de- 
sire to do all the hoisting at one time, 
determined the height of the coal tower, 
rendering advisable the construction of a 
higher tower than any hitherto used for 
this purpose. The combination of the high 
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level cable railway bridge and the hoisting 
tower of corresponding height enables all 
the hoisting to be done at one operation, 
without the pulverizing of the fuel inci- 
dent to passage through a succession of 
conveyors or elevator devices. 

Subsequent to this single hoisting op- 
eration, the coal is passed along to its 
destination in the pocket by gravity and 
by transportation in cars along the level 
cable railway. 

The machinery for hoisting and trolley- 
ing the operation of the bucket was de- 
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signed and built by the Robins Conveying 
Belt Company. 

The whole plant is designed with a 
minimum of machinery for the purpose 
intended and is expected to have an ulti- 
mate capacity of 800 tons per day. Be- 
sides obviating injury to the fuel from 
constant dumping from one conveyor to 
another, the labor, cost, interest, deprecia- 
tion and repairs are reduced to a muini- 
mum. 

It. is estimated that the actual cost, in- 
cluding labor, supplies and fixed charges 
per ton of coal from the time it leaves the 
barge until it arrives in the bin, on the 
basis of 480 tons per day, is nine and 
one-third cents per ton, which is believed 
to represent the greatest economy yet ob- 
tained by any plant intended to accom- 
plish the same purpose under similar 
general conditions. 

The striking feature is the unusual 
height, both of the lift and of the con- 
veying cable railway for carrying coal 
into the pocket. 

ASH-HANDLING SYSTEM. 

Ashes are dumped through hoppers in 
the bottom of the stoker pits into small 
cars so constructed that the body is de- 
tachable from the truck. After receiving 
a load of ashes the car is run along a 
narrow-gauge railway laid in the basement 
floor underneath the line of dumping iop- 
pers to a turntable at the west end of 
the boiler-house basement directly under 
the end of the ash bridge. A trolley 
hoist is provided, which runs on a ten- 
inch I-beam that runs from a point over 
the ash bin through the bridge and ex- 
tends over the turntable. From the trol- 
ley carriage are suspended by means of 
wire cables two shives with forged steel 
hooks, which are inserted in the rings at 
each end of the car body as it stands on 
the turntable in the basement. The cables 
are then wound up on the grooved wind- 
ing drums of the trolley hoist, raising the 
bucket to the proper height opposite the 
ash bridge, at which point by the action 
of an automatic switch the operation of 
the hoisting is stopped, the trolley motion 
is started and then the bucket is carried 
to a point over the ash bin, automatically 
dumped, reversed, returned again to the 
inner end of the trolley hoist and finally 
lowered to the turntable in the boiler- 
house basement. The entire cycle of op- 
erations is effected by hand control of a 
single starting switch, the control of trol- 
levying, dumping and lowering being ep- 
tirely automatic, the attendant simply 
closing the pilot switch. 

WATER SUPPLY SYSTEM. 


As the boiler plant consumes most of 
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the water that is used in the power sta- 
tion, this is perhaps the best place for the 
description of the general system of water 
supply. 

The following considerations were up- 
permost in the design of the general sup- 
ply system. First, to provide a reliable 
and sutlicient means for supplying water 
to the plant at all times and under all 
conditions of load. Second, to provide a 
reserve capacity in tanks for the storage 
of the quantities of water sufficient to 
meet emergency conditions. Third, to 
provide means for collecting in this storage 
tank the water of condensation from the 
turbines, so as to use it over again in the 
boilers. Fourth, to provide a means of 
automatically supplying “make-up” water 
to make good the various waste occurring 
in the boiler, turbine and condenser sys- 
tems from leakage or otherwise, and to 
provide suitable means for heating this 
“make-up” water for a long enough time 
and up to a sufficiently high temperature 
to drive off as a vapor or to precipitate 
such deleterious gases and solids as it 
might naturally carry, in order to prevent 
injurious chemical action upon the valve 
seats, condenser tubes and other import- 
unt elements in the main steam plant. 

Water is taken from the mains of the 
Montauk Water Company, two of whose 
service mains are connected to an eighteen- 
inch main supplying the power-house. In 
order to be sure of having a reserve on 
this supply, there was built adjacent to the 
Long Island railroad yard, at a distance 
of about 2,700 feet from the power sta- 
tion the nearest available site, a standpipe 
forty feet in diameter, eighty feet high, 
which is connected into this eighteen-inch 
main and under ordinary circumstances 
kept full. From the eighteen-inch main 
which runs along Front street, parallel 
to the south wall of the building, two 
fourteen-inch branches are carried into the 
building, each branch having two ten- 
inch meters in multiple with suitable by- 
pass connections. A third water connec- 
tion of the same size is tapped from the 
same main at the southeast corner of the 
power station making a shorter connection 
for the water piping that will be installed 
at that end of the building, when the 
entire plant is completed. This is now 
blanked off. There are also two inde- 
pendent connections between this eighteen- 
inch supply line and the city water sys- 
tem, one on either side of the power sta- 
tion, to further supplement the main pow- 
er-house supply in case of accident to the 
Montauk Water Company’s pipe line. The 
two fourteen-inch branches are joined to- 
gether inside of the building forming a 
loop, which in case of emergency can sup- 
oly directly the suction for the feed pumps, 
although under normal conditions this 
water is only used as needed for “make- 
up” water to be added to the water of 
condensation which is returned from the 
surface condensers. 
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One of the advantages in employing 
steam turbines is that the steam if con- 
densed in a surface condenser is absolutely 
free from lubricating oil and can be used 
over and over again without injury to the 
boilers. This consideration was influential 
in determining the employment of surface 
condensers in this station as the expense 
of purchasing the bulk of feed water from 
an outside source is thereby avoided. The 
major part of the boiler supply is therefore 
derived from the hot wells receiving the 
discharge from the surface condensers. For 
each generator unit two hot wells are pro- 
vided in the form of steel tanks eighteen 
feet four inches by eighteen feet five 
inches and six feet six inches deep to 


‘which the water of condensation is pump- 


ed. Although each unit has its own pair 
of hot wells, they may all be connected to- 
gether. The water in these tanks is kept 
at a constant level by the addition of the 
“make-up” water supplied as described 
above, this being added automatically 
through the agency of a pump governor 
actuated by a float valve in the tank. 

The “make-up” water is taken from the 
outside supply mains, above mentioned, 
and the pipe connections are so arranged 
that if desired it may first be used for 
cooling purposes around the building such 
as in jacketed bearings, whence it passes 
to the open heater. Otherwise, it goes 
directly from the mains to the open heat- 
er, which is a cylindrical Cochrane feed- 
water heater and purifier, made by the 
Harrison Safety Boiler Works. ‘This heat- 
er is eight feet in diameter and fifteen 
feet long, and utilizes exhaust steam from 
the double-acting auxiliary engines and re- 
ciprocating pumps in various parts of the 
building. It has sufficient capacity to incat 
feed water for 15,000 horse-power of boil- 
ers from 40 degrees to 205 degrees Fab- 
renheit. 

It was made purposely large in order to 
insure a comparatively slow circulation of 
the “make-up” water through it, so that it 
would have ample time to throw off the 
carbon dioxide and other injurious sub- 
stances in sojution which would attack the 
valve seats and the tubes in economizers 
and condensers. The “make-up” water is 
likely to run from ten to fifteen per cent 
of the entire water consumption of tlie 
plant. The heater is really more of a puri- 
fier than a heater. The arrangement was 
designed with this particular object in 
view. The Westinghouse single-acting en- 
gines driving auxiliary machinerv do not 
send their exhaust steam to this heater 
on account of the particles of crank case 
oil that may work into the exhaust, but 
the ordinary cylinder oil in the exhaust 
of the pumps and double-acting engines 
is extracted by allowing the steam to run 
at a very low velocity through a compara- 
tively large pipe before reaching the heat- 
er, and thence into a twenty-six-inch Coch- 
rane oi] separator, by which means it is 
cftectually extracted. 

The seats of the high pressure steam 
valves being integral with the bodies, the 
corrosion of them would be a serious mat- 


Ler. 
(To be concluded,) 
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Electrical Patents. 

Peter Cooper Hewitt, New York, N. Y., 
has obtained a patent (814,696, March 
13) for an improved method of producing 
light, assigning it to the Cooper Hewitt 
Electric Company. The object of this in- 
vention is to produce light by means of 
a vapor apparatus generally similar to the 
lamp disclosed in certain patents issued 
to Mr. Hewitt on September 17, 1901, 
wherein, however, the light generated will 
yield color other than that of the spec- 
trum of the material constituting the nega- 
tive electrode. It has been found con- 
venient in practice heretofore in lamps of 
this character to use mercury as the ma- 
terial of the negative electrode, the light 
emitted being that of mercury vapor. The 
present invention contemplates the use of 
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mercury or other suitable material for the 
substance of the negative electrode, and it 
also contemplates the association with the 
vapors which are naturally developed from 
the substance of the negative electrode dur- 
ing the operation of the lamp of some 
other gas, acting together with the gen- 
erated vapor to form the vapor-conducting 
column or light-giving body whereby the 
spectrum or light effect given off by the 
fixed gas or other selected gas or vapor 
will modify the light given off by the 
lamp if the said gas or vapor were not 
present in the container. This added gas 
or vapor may be caused to act as a con- 
ductor and to give out its characteristic 
color or spectrum under the influence of 
electric current, if means are provided for 
condensing the vapor volatilized at the 
negative electrode in the vicinity of the 
said electrode, thus preventing the vapors 
developed at the negative electrode from 
acting as the sole conductor through the 
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entire body of the container. Such a con- 
densation of the vapors in the vicinity of 
the negative electrode may be caused by 
providing a suitable cooling space or cham- 
ber at or near the negative electrode. The 
lamp will then operate with a dual light, 
so to speak, the current leaving the posi- 
tive electrode at a point within the fixed 
gas or vapor or other selected gas or 
vapor and being carried by means of the 
said gas or vapor, radiating the spectrum 
of the selected gas or vapor for a certain 
distance. The current will then transfer 
itself to the vapor developed at the nega- 
tive electrode and be carried thereby to 
the negative electrode, which it will enter 
and traverse in the usual manner. 

John A. Smith, Dayton, Ky., has ob- 
tained a patent (814,740, March 13) for 
an improved electric motor. He has as- 
signed this to the United States Electric 
Tool Company, Cincinnati, Ohio. The ob- 
ject of the invention is to provide means 
for varying the speed of the armature of 
a shunt-wound motor of constant potential 
by simply varying the active length of 
the exciting coil. In carrying out this in- 
vention a core-blank is employed of a shape 
permitting of the winding of the excit- 
ing coil in several sections so disposed 
relative to one another and to the arma- 
ture as to form a plurality of magnetic 
circuits of different permeability, whereby 
when the active length of one of the sec- 
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tions of the coil is varied the shifting of 
the magnetic density in the exciting field 
of varying permeability will change the 
speed of the armature irrespective of the 
load within the limits of the motor. In 
a shunt-wound motor a metallic blank, 
having two limbs between it upon which 
the armature revolves, an exciting coil hay- 
ing a section wound upon the blank to 
form a substantially complete metallic cir- 
cuit through the blank and the armature, 
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the coil having one or more additional 
sections wound upon the blank to form 
one or more magnetic circuits, each hav- 
ing an air-gap between its pole and ar- 
mature, forming through the blank and 
armature two or more magnetic circuits 
of substantially different permeability, and 
means for varying the active length of 
the coil-section creating the complete 
metallic circuit. 

Frank E. Lewis, Troy, Ohio, has ob- 
tained a patent (815,444, March 20) for 
an improved motor, and he has assigned 
one-half to Edgar Johnson, of the same 
place. One of the principal objects is to 
provide a novel motor wherein the puvles 
are divided up into sections so arranged 
that the distortion of the lines of force 
in the poles, due to the armature reaction, 
is very materially reduced, if not entirely 
prevented. Another important object is 
to provide an exceedingly simple but ef- 
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feetive structure, the parts of which may 
be readily manufactured without the ne- 
cessity of any great amount of machine 
work, and, furthermore, may be readily 
assembled or disassociated. The inven- 
tion consists in the combination with a 
two-part casing of opposite field-poles ear- 
ried by the casing, each pole comprising 
a plurality of convergently disposed cores, 
the cores of the different sets converging 
toward spaced points, heads located at 
the inner ends of the various cores and 
having concentrically disposed inner sur- 
faces, the heads of each pole being separate 
from each other, each of the casing sec- 
tions having cores of the opposite poles, 
the distance between the unlike cores car- 
ried by the same section being greater than 
the distance between the like poles car- 
ried by the different sections and the heads 
of like poles being slightly separated, a 
separate coil surrounding each core and 
an armature journaled in the casing and 
cooperating with the concentric faces of 
the heads, the axis of rotation of the ar- 
mature being disposed between the points 
of convergence of the cores and in the 
same plane therewith. 





) 








Vol. 48 


Nos 1d 





Reviews of Current Engineering and Scientific 


A New Method of Regulating the Voltage in 
Alternating-Current Distributing System. 
A simple method of regulating the volt- 

age in the distributing svstem of an alter- 

nating-current supply is described here by 

Herr Jacques Biiehi. The method is based 

primarily on the use of a special form of 

autotransformer. This transformer has 
one section of the coil connected across the 
feeding main and the other section 1s 
connected between these mains and_ the 
distributing mains. The latter section of 
the coil is divided into several parts, which 
by means of a system of switches may be 
cut in or out of cireuit. By this means 
it is possible to alter the potential of 
the distributing mains irrespective of the 
variations on the transmitting mains. 
When passing from one tap of the trans- 
former to another a reactance is intro- 
duced momentarily to prevent short-cir- 
cuiting of the coil. The apparatus may be 
used on high-potential circuits. It has 
heen constructed for a 15,000-volt system, 
the switches in this instance being of 
the oil-break type and are automatically 
connected in the proper series when the 
controlling handle on the switchboard is 
turned.—T'ranslated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
March 15. 
al 

Rotating Tower Crane for the Dublin Port 

and Docks Board. 

A brief description is given here cf a 
powerful rotating tower crane recently 
erected for the Port and Docks Board of 
Dublin, Ireland. The crane is electrically 
operated and deals with normal working 
loads of 100 tons. The rotating part con- 
sists of a vertical crane post with a hori- 
zontal braced truss over it. The lower 
part of the crane post rests on a cylin- 
drical bearing, while the upper horizon- 
tal thrust is borne by means of rollers 
on a ring bearing fixed to the trestle sur- 
rounding the crane post. The machinery 
for hoisting and traversing is housed in a 
room which, together with the counter- 
weight, is erected on the short arm of 
the truss. The main and auxiliary lift- 
ing motors are rated at sixty and forty 
horse-power, respectively. They operate 
on 500-volt, direct-current circuits. The 
motor for traversing the trolley is rated 
at 130 horse-power and the slewing is 
performed by a fifteen-horse-power geared 
motor. The greatest height of the load 


hook above the quay wall is seventy feet. 
The hoisting height is 100 feet. The 
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radius for the auxiliary lift of twenty 
tons is eighty feet, that for the main lift 
of 160 tons being seventy-five feet. The 
crane will lift 150 tons three feet a min- 
ute, fifty tons ten feet a minute and twen- 
ty tons twenty feet a minute. The speed 
of the trolley is twenty-eight feet per 
minute. The time taken for a complete 
rotation is eight minutes.—A bstracted 
from the Electrical Review (London), 


March 16. 
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A New Type of Electric Organ in an Ameri- 
Teleost Fish Astroscopus. 

In Dr. Jordan’s latest work on fishes 
he quotes Gilbert as saying that .1sfro- 
sropus gives an electric shock. He also 
states that Agassiz has felt an electrice 
shock from Urophycis regius. Mr. Ulric 
Dalgren has examined these two fishes 
and finds that the latter shows no trace 
of electric organ. Astroscopus, however, 
possesses a small, though highly developed, 
electric organ. This consists of two masses 
of tissue, one lying behind each eye and 
extending as an approximately round col- 
umn from the bare spot on the skin behind 
the eye down to the roof of the mouth. 
Like Torpedo this organ is composed of 
thin electric plates, which lie in a horizon- 
tal position. The plates generally oceupy 
the full width of the column, but are 
much smaller, and overlap and imbricate. 
They ‘differ markedly from any form vet 
described. The neuroelectric surface is 
smooth and has a thin, structureless laver 
containing very few nuclei. Its other sur- 
face is raised into a close-set series of lone, 
evaginated papille that anastomose some- 
what. They project into the jelly tissue 
that fills the remainder of the compart- 
ment. A remarkable feature is the siria- 
tion of the substance of the electric plates. 
They are strongly striated in parallel, but 
not straight, lines. They have an inter- 
mediate line and they are found in all 
parts of the papille up to the electric 
layer. The presence of so much striated 
substance does not accord with Ballowtiz’s 
view of the specialization of the efficiency 
of electric tissue. That so small an organ 
should give so marked a shock puts it 
on a level with Gymnotus and Torpedo. 
both of which are supposed to have special- 
ized their striated substance out of ex- 
istence by developing the network for 
greater power.—A bstracted from Science 
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Practical Investigation of the Sulphate of 
Zinc Storage Battery. 

A long and critical examination of the 
zine sulphate storage battery is made here 
by M. R. Lacau. This battery usually 
consists of zine, sulphuric acid and lead 
peroxide. Other metals may be used in 
place of lead for the positive plate, but 
they are not as good. The zine emploved 
should be pure, and may be amalgamated, 
and is obtained generally by electrolysis 
from a solution of zine sulphate. A good 
many difficulties are encountered in caring 
for these cells. They are very sensitive 
to impurities introduced in the water, such 
as salts of iron, calcium, magnesium, 
chlorine, ete.; and the zine becomes con- 
taminated by impurities introduced in the 
lead plate, such as antimony, arsenic, tin, 
etc. For these reasons it is essential that 
the positive plate be made of pure lead 
and not of an alloy. Although the main 
argument for these storage batteries is 
the larger output obtained for a given 
weight, in practice it is found necessary 
to use a good deal more electrolyte than is 
called for theoretically, so that although 
the plates themselves may be light, the 
cell as a whole is comparatively heavy. 
If less electrolyte be used the viscosity is 
too great, thus reducing the rate of dis- 
charge, and crystallization of the sulphate 
takes place. Moreover, the presence of 
free acid diminishes considerably the so- 
lubility of the zine salt. Another difficulty 
is the limited height permissible for the 
negative plates. If they be more than 
fifteen centimetres high the difference in 
density of the electrolyte due to gravity 
sets up local action. The author has found 
that it is not practicable to produce a zinc- 
lead cell having a greater output than 
thirty wati-hours per kilogramme of total 
weight, while, as is well known, the iead 
cells may give thirty-five watts per kilo- 
gramme. The zine cells have a good effi- 
ciency and they may be constructed so as 
to hold their charge well.—Translated and 
abstracted’ from T/’Eclairage Electrique 
(Paris), March 10. 

r 
Tube Illumination. 

The law of inverse squares, so familiar 
in connection with the common forms of 
lamps, does not apply unless the light he 
emitted from a point. New conditions, 
both mathematical and practical, are 
therefore encountered when the source of 
light is a luminous tube. This method 
of lighting is discussed briefly here by 














April 7, 1906 


Mr. Perey H. Thomas, who holds that 
for economical illumination the following 
three conditions should be there 
should be a maximum quantity of light 
impinging upon the sensitive portion of 
the eye for a given expenditure of energy ; 
the illumination throughout the different 
parts of the area to be lighted should be 
approximately uniform, and a moderate 
variation in the intensity of the light 
should exist. Neglecting the efficiency of 
the source of light itself, the first of these 
principles calls for a maximum opening 
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of the pupil of the eye as well as the use 
of reflectors and reflecting surfaces. Since 
vision depends upon the light entering 
the eye from the object viewed and not 
from the source of light, it is desirable 
that there should be no intense spots of 
light, which will cause a contraction of the 
pupil of the eye, thus making it difficult 
to see clearly less brightly hghted objects, 
even though the eye be directed toward 
the source of light. Further, the presence 
of dazzling points of light reduces tem- 
porarily the sensitiveness of the eye, thus 
reducing the effectiveness of illumination. 
These difficulties are not present—at least, 
not to the same extent—when the source 
of light has a comparatively large surface, 
such as is true in the case of tube lights. 
Such illuminants give a fairly uniform 
distribution of light over a large area and 
allow the pupil of the eve to remain open. 
This gives the tube a greater effectiveness, 
quite aside from the relatively small value 
of the watts required per candle-power. 
Another advantage of tube illumination. 
due to the more even distribution, is the 
lessened contrast, as too great a contrast 
reduces the usefulness of the light at the 
minimum point. Still another advantage 
of tube lights is the absence of sharp 
shadows. With are lamps the shadows are 
very sharp, and objects in the shade are 
With the tube light 
there is little or no shadow cast, and the 


almost invisible. 
illumination at all points is fairly uniform. 
—Abstracted from the Electric Journal 
(Pittsburg), March. 
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Tests of an Underground Armored Cable 
Operating at 27,000 Volts. 

Several vears ago MM. Geoffroy and De- 
lore announced that their experience with 
underground cables led them to believe 
that a satisfactory cable could be construct- 
ed for more than 10,000 volts. 
tunity to test this opinion was offered 


An oppor- 


recently by the putting into service of a 
svstem of transmission from Entravgaes 
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to Toulon, France, at 28,000 volts, and 
arrangements were made to install a sec- 
tion of cable 1,375 metres in length in 
order to see what service it would give 
when in actual use. This cable was made 
in two sections. Both had three cores, 
each with a cross-section of twenty-five 
square millimetres. One section of the 
cable was insulated with rubber having a 
thickness as small as thought safe. In 
the other section the rubber insulation was 
still thinner, the object of this being to 
test the minimum thickness of insulation 
which would stand in practice. The three 
insulated cores were protected by a lead 
, over which was wound a double 
armor of steel tape. The cable was tested 
in the factory, where it withstood 60,900 
volts between the conductors for one hour 
and 80,000 volts for a few seconds. It 
also withstood a difference of potential 
of 36,000 between the conductors and 
the lead for one hour and a similar test 
at 50,000 volts for a few seconds. A fur- 
ther test was made of the cable having 
the thicker insulation, in which the press- 
ure was carried up to 92,500 volts and 
held there for fifteen minutes. 
between the conductors, and there was no 


sheath 


This was 
mishap. A similar test was made of the 
more thinly insulated cable at a pressure 
of 90,000 volts, also without a breakdown. 
Short pieces of the cable were tested for 
but although the 
pressure was carried to 97,000 there was 


breakdown voltages, 
no puncturing of the rubber, although 
strong disruptive and brush discharges 
The cable was 
to the ground and placed in a trench 


took place. then taken 
ninety centimetres deep and 115 wide. It 
was laid in sand protected by bricks on 
the sides and top. It was then cut into the 
28,000-volt transmission line, over which 
about 700 kilowatts were being transmit- 
ted at a frequency of twenty-five cycles 
per second. The transmission line is fifty- 
eight kilometres long. No means were 
taken to protect the cable against unusual 
rises in pressure on the transmission line, 
although it was known that these would 
take place. After being laid the cable was 
again tested and was then put into service. 
It was in service from January 28 to 
August 3, 1905 


though there were many storms during 





about 130 days, and al- 
this time no accident whatever occurred. 
This experience is thought to demonstrate 
that it is practicable to use underground 
cables for transmission work up to at least 
30,000 volts.—Translated and abstracted 
[Industrie Blectrique (Paris), 
March 10. 
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A New Lamp Rheostat. 

Thomas J. Bull, of New York, N. Y., 
has obtained a patent (815,330, March 
20) for an improved lamp rheostat. The 
invention relates to lamp rheostats, and it 
has for an object to provide a rheostat 
adapted for use in connection with ordi- 
nary electric lighting currents. A spe- 
cial object of the invention is to provide 
a rheostat for reducing the potential of 
an electric lighting circuit to that adapted 
for use in a miniature incandescent lamp 
and at the same time to provide means for 
adjusting the potential as required to com- 
pensate for variations of potential at dif- 
ferent points along the light circuit. ‘The 
invention also has for its object to provide 
a rheostat whereby the potential of an elec- 
tric circuit may be reduced to different 
steps and the potential of each step ac- 
curately adjusted. The invention also has 
for its object to provide a rheostat, in- 
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LAMP RHEOSTAT. 


cluding an incandescent lamp as one ele- 
ment of the high-resistance medium, the 
construction being such that the lamp is 
enclosed within a substantially light-proof 
casing without unduly enlarging the appa- 
ratus and at the same time without produc- 
ing a structure which will become unduly 
heated when in use. The invention con- 
sists in the combination in a rheostat of 
a resistance coil, a hollow cylindrical sup- 
port for the coil, an incandescent lamp 
located within the cylinder and adapted 
to be connected in series with the coil, and 
frame-pieces between which the cylinder 
is secured, the frame-pieces having open- 
ings communicating with the interior of 
the evlinder, and one of the frame-pieces 
having a part adapted to be secured in 
an incandescent lamp socket and having 
contact pieces adapted to connect the de- 
vice with the lamp cireuit. 
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for methods of increasing the demand for electric service. 


Methods of Getting New Business. 


Managers are invited to contribute suggestions 
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ONE SIDE OF THE 


" The accompanying illustrations show 
the various phases of a folder which the 
Edison Electric [luminating Company, 
Brooklyn, N. Y., recently and 
which, it is announced, has attracted con- 


issued 


siderable attention and been provocative 
of many inquiries. While the illustrations 
are interesting, it is the logic of the re- 


marks on each succeeding page, as the 
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A WELL-DESIGNED FOLDER FROM THE EDISON 
ELECTRIC ILLUMINATING COMPANY, OF 
BrRooKiyn, N. Y. 

folder is opened, that gives force to this 

form of advertising. In turn, the various 


services for which electricity may be 
used are brought to the attention of the 
reader. These include electric power, efec- 
tric heating, electrie cooking, the electric 
the Nernst 


lamp, the electric incandescent lamp, the 


sign, electric incandescent 


FOLDER F 


electric 
Pays.’ 


arc lamp and “The Bright Store 
These titles are all supplementary 
to the gencral title, “Edison Service— 
What it Means.” The trades-people re- 
ferred to are the grocer, the baker, the 
stationer, the druggist, the hardware man, 
the tailor, the haberdasher, the jeweler, 
the restaurant man and the department- 
The folder is printed in 


’ 


store manager. 
bronze blue on light blue stock and meas- 
ures, when folded, four and one-eighth 
inches by five and one-quarter inches. 
When strung out it measures five and one- 
quarter inches by forty-one and one-half 
inches. 


As has already been pointed out in 
these columns, a great deal of the success 
which attends the distribution of adver- 
tising literature depends upon the wise 
selection of typographical display and har- 
monious grouping. The folder illustrated 
above from the Edison Electric Illuminat- 
ing Company, Brooklyn, N. Y., and the 
newspaper advertisement of the New York 
Edison Company herewith illustrated are 
examples of what may be accomplished 
with one or two faces of type and har- 
monious grouping. In good work to-day 
there is an almost unconscious blending 
of the ad-writer’s ideas and the selection 
The weight of 
the argument gains or loses strength as if 


and placing of display. 


takes a pleasing or an unattractive form 
in the printed statement. Good display 
first attracts the prospect, and, having 
secured attention, lures him on to further 
reading. Very often, even when the sub- 
ject does not excite immediate interest, 
the arrangement of the advertisement is 
such that the reader involuntarily studies 


ROM THE Eptson ELectrRic ILLUMINATING COMPANY, OF BROOKLYN, N. Y. 


the statement to the end, and attention is 
again directed to the significant items of 


the argument. In this way an impression 





irty.fourth Rereet ferry is operated by electric power 
Piisew service begine tos sromest sou tone Sankara: 


Do you need power for any purpose? 
The New York Edison Company can 
supply power for anything from a twen- 
ty-ton lathe.toa sewing machine—great 
power, but power with restraint—the 
most portable power in the world. It 
is carried from house to house, from 
building to building, anywhere in this 
great city. At the end of that wire is 
all the energy you can wish to use. 


At the same time The New York 
Edison Company supplies heat and, 
power for the smallest and simplest 
uses—power for an electric fan or 

a sewing machine—heat for a 
curling iron or a flatiron—great power for great 
things—smal] power for small things—measured 
out unto each man according to his wants. 





The Edison service is at your service. 


THE NEW YORK 

















COMPANY 
55 Duane Street 
pa ge MM a or hh if 
AN EXAMPLE OF GoopD NEWSPAPER DISPLAY 
ADVERTISING, FROM THE NEW YORK 


Epison COMPANY. 


is created which breaks the ground for 
the next argument and finds the prospect 
more willing to grant an audience. 
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InpustRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


“Universal” Decade Box and 
Wheatstone Bridge. 

Queen & Company, Philadelphia, Pa., 
has recently brought out a new “Univer- 
sal” decade box and wheatstone bridge 
with several novel and attractive features. 
It is considerably smaller in size, but in 
arrangement very similar to the well- 
known Anthony form. 

The rheostat proper consists of fifty 
coils, ten each of tenths, units, tens, hun- 
dreds, and thousands, and so arranged 
that all the coils in any bank can be con- 
nected in series, multiple or various com- 
binations of the two. This 


arrangement 
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‘* UNIVERSAL” DECADE Box 


lends itself particularly well to the thor- 
ough and complete interchecking of the 
coils; as, for instance, the ten 100-ohm 
coils can be connected in multiple and 
compared with each 10-ohm coil, which 
latter, in turn, can be compared with the 
ten 1-ohm coils connected in series; like- 
wise, this interchecking can be extended 
to the other coils in the rheostat. 

The bridge consists of a unit, ten, hun- 
dred, thousand and ten thousand-ohm coil 
in each arm, which by means of a com- 
mutator can be reversed and their quality 
determined to a nicety. 

Battery, galvanometer and line posts are 
provided and in the galvanometer and bat- 
tery keys special care has been taken to 
use a gauge of metal which will not tire 
the operator and yet which will allow 
perfect electrical contact to be made. 

The connections are engraved in dotted 
lines on the hard rubber top, the double 


line indicating the heavy interior con- 
nections and the single lines showing the 
galvanometer and battery circuits. 

The lower edges of the metal blocks 
and bars facing each other are beveled 
slightly, and owing to the circular form of 
metal block, much greater insulating space 
is secured than with the older form of 
rectangular block. 

The coils are wound with manganin 
wire thoroughly shellaced, aged and baked. 
The accuracy of adjustment of the bridge 
coils is one-fiftieth per cent, that of the 
thousands, hundreds and tens in the rheo- 
stat one-twenty-fifth per cent, the units 






AND WHEATSTONE BRIDGE. 


one-tenth per cent and the tenths one-fifth 
per cent of their stamped values. 

The perforated metallic sides allow a 
free circulation of air, which, together 
with the zero temperature coefficient quali- 
ty of the wire which is used, make the box 
practically independent of temperature. 

If requested, a table of readings accurate 
to one-fiftieth per cent will be supplied 
with each set, showing the actual meas- 
ured resistance of each coil. ‘Twenty-four 
plugs and two travelers are supplied. When 
not in use a polished hardwood, mahogany 
cover, similar to the box itself, fits over 
the hard rubber top and plugs, effectually 
protecting them from dirt and the action 
of the light. 

This set will be found to be of great 
value in the ordinary laboratory when ac- 
curate measurements are necessary, and 
yet expense of one of the large Anthony 
type bridges would not be justified. 


A New Insulating Material. 

A new insulating material designated 
as “Voltax” has been placed upon the 
market by the Electric Cable Company, 
of Bridgeport, Ct. This is a neutral sub- 
stance impervious to atmospheric changes, 
is non-erosive, absolutely water, acid and 
alkali proof. This material made up in 
duct form has been laid in a low-lying 
marsh, which at high tide is covered by 
the sea and at low tide is exposed to sun 
and frest alternately, where it has shown 
no deterioration whatever. As an 
lating material it is claimed that “Voltax” 
has been found to withstand a voltage 100 
per cent greater than can be withstood 
by a similar amount of vuleanized rubber. 
Where this material has been laid in the 
form of a solid duct the wires are placed 
in a ecreosoted wooden box and kept in 
place by small porcelain bridges. The 
is then filled with the molten com- 
pound and allowed to set, when it becomes 
of the consistency of asphalt. Unlike 
asphalt, however, it has a very low co- 
efficient of expansion, and, as has been 
stated, is impervious to moisture. It is 
claimed that high-potential conductors can 
be laid at a cost one-third less than simi- 
lar sized cables in terra cotta duct, with 
the additional advantage of greater per- 
manence. ‘The company believes that by 
the use of this compound some of the most 
serious objections to solid duct have been 
solved. Extensions to existing systems and 
corrections may be made quite readily. 

*“Voltax” as a high-potential insulating 
material is being widely used in sheathed 
and “Voltax,” it is 
claimed, has a very high degree of saturat- 
ing power and proves an excellent im- 
pregnator for cotton tape, and wires wrap- 
ped with it show a greater degree of in- 
sulation than vulcanized rubber. The cost 
is also materially less. The New York 
office of the Electric Cable Company is 
at 42 Broadway. 


insu- 


box 


armored cables. 


ane 
Erie to Electrify Branches. 

The directors of the Erie railroad have 
authorized preparations for the electrifi- 
cation of the Rochester division, Roches- 
ter to Corning, including the Bath and 
Hammondsport R. R., the branch to Cone- 
sus lake, and the Mt. Morris branch, from 
Avon to Mt. Morris. 

The total mileage to be electrified will 
approximate 150 miles. The power will 
be from Niagara falls. 








An Efficiency Test of a Westing- 
house-Parsons Turbine. 
The following data are taken from the 
report upon a series of performance tests 
made by Ludwig & Company, of Atlanta, 


ELECTRICAL REVIEW 
performed, separate electrical tests beifg 
made upon the generators in the shops of 
the builders. 

The turbine was subjected to different 
loads by means of a water absorption brake, 






































Ga., upon a 500-kilowatt Westinghouse- operating upon the same principle as the 
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Parsons steam turbine, while it was at the 
shops of the Westinghouse Machine Com- 
pany, East Pittsburg, Pa. 

The turbine was designed to develop 
normally 750 brake-horse-power, with a 
steam pressure of 175 pounds at the tur- 
bine throttle, 150 degrees Fahrenheit su- 
perheat, twenty-eight-inch vacuum abso- 
lute, 7. e., (reduced to thirty inches baro- 
meter) and when running at a speed of 
3,600 revolutions per minute. 

These tests were made to determine the 
fulfilment of the builder’s guarantees and 
the general running qualities of the tur- 
bine under ultimate conditions of service. 

Although the turbine will eventually 
drive a 500-kilowatt polyphase generator 
of the revolving field type, it was particu- 
larly desired to obtain results at the tur- 
bine shaft. Consequently, brake tests were « 


Prony brake; results were computed in like 
manner. 

During saturated steam tests approxi- 
inately dry steam was ensured at the tur- 
slightly superheating the steam 
leaving the boilers. Its quality was de- 
termined by a throttling calorimeter in the 
usual manner. No corrections for moisture 
were made in the economy tests on ac- 
count of the very small amount of moisture 


bine by 


present. 
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The steam used by the turbine 
passed into a surface condenser and the 
condensation weighed by the alternate tank 
corrections being after- 
ward applied. Condenser leakage was 
averaged from tests made before and after 
Gland leakage was like- 
wise separately determined; also differ- 
ences in height of water in hot well of 
before and after test were al- 


Was 


method, proper 


the economy tests. 


condenser 
lowed for. 

Observations steam pressures and 
temperatures were made close to the tur- 
bine throttle; vacuum directly at the tur- 
bine exhaust. Speed was determined by 
a positively driven reciprocating speed 
All steam pressures referred to 
not 


of 


counter. 
in this report are 
absolute. 

The complete results obtained under dif- 
ferent conditions are summarized in the 
accompanying sheet No. 1. The 
extremely flat water rate curve should be 
noted and the uniform character of results 
shown by the total water line. 

A comparison of Nos. 
shows that the steam consumption de- 
creases 1.46 pounds per brake-horse-power, 
with 105.2 degrees superheat. This cor- 
responds to about 10.2 per cent decrease 
per 100 degrees. It will, however, be ob- 
served that the vacuum in test No. 3 was 
0.3 inch low, and for accurate results it 
is necessary to correct for this vacuum. 
Numerous tests have shown that the steam 
consumption of Westinghouse-Parsons 
steam turbines changes from three and 
one-half to four per cent per one-inch 
vacuum. The decrease in steam consump- 
tion then works out about 9.2 per cent 
per 100 degrees. Applying this correc- 
tion in turm to the water rate obtained 
with superheated steam, it appears that 
under the conditions for which the tur- 
bine was designed, namely, 150 degrees su- 
perheat, the water rate would have been 
1.1 per cent lower than observed, 

11.7 pounds per brake-horse-power-hour. 

The general effect of increasing vacuum 
is to lower the steam consumption more 
rapidly as higher vacua are reached. Con- 
versely, with vacuum below normal the 
steam consumption will increase less rap- 
idly as the vacuum falls. Tests Nos. 3, 
6 and 7 furnish the following results: 


gauge pressures, 


curve 


tests 3 and 


Steam Consumption, Pounds. 





Test Load Vacuum Inches 
No. B. H.-P. Absolute. 
Actual | At 715 B. H.-P. 
3 762 27.70 13.68 13.78 
6 72: 26.038 14.91 14.90 
A 679 24.10 15.86 15.60 


vase in vacuum, 3.6 
1.82 


Total decr 
Increase in water rate, 
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On account of the different loads car- 
ried during the several tests it is neces- 
sary to reduce the water rates to the same 
basis, namely, to a given load, which has 
been in the last for 
proximately full load. ‘This may be done 
graphically, as shown on curve sheet No. 
1. From these results we obtain: 


done column ap- 


Total increase in watcr rate per one inch 
decrease in vacuum, in per cent of 
original water rate = 3.67 per cent 
27.7 to 26” vacuum = 4.87 
26.0 to 24.1" ‘* = 2.44 . 

These results indicate the desirability of 
high vacuum ; also, should the vacuum fall 
considerably for any reason the result 
would not effect the economy relatively as 
much as for a small decrease. 

The steam consumption at no load is 
shown by the following table: 





Steam Pressure 
Load, H.-P. Pounds. 
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Test Number. | 
| 5.8 





The light load shown during this test 
is caused by the friction and windage in 
the water absorption brake. 

The above steam consumption, corre- 
sponding with practically no-load run of 
the turbine, represents the amount re- 
quired to overcome the internal losses, and 
a comparison of this test with full load 
test No. 
sumption amounts to seven per cent of 


3 shows this no-load steam con- 


the full-load steam consumption with satu- 
rated steam. 

Assuming that these losses remain con- 
stant up to full load, the practical effi- 
ciency of the turbine will be ninety-three 
per cent and the steam consumption per 
indicated horse-power will then be 12.7 
pounds per horse-power of saturated steam 
and 10.75 pounds with 150 degrees super- 
heat, these figures being mainly of com- 
parative interest. 

The speed-regulation test showed un- 
usually good governor performance under 
wide ranges of load. Curve sheet No. 1 
shows the speed characteristic. The slight 
change in curvature at about full load 
corresponds to the point at which the sec- 
ondary valve commences to open. 

The extreme speed variations were as 
follows: 


One-half load to one and a half overload : 


No load to full load : 


No load to one and one-balf overload : 


Repeated tests with full load suddenly 
thrown off and on gave the following re- 


sults: 

Extreme 
Speed 
Variation : 
3.0 per cent 

2.6 o 


From no load to full load, 
‘© full load to no load, 


ELECTRICAL REVIEW 


A special test was made on the per- 
formance of the automatic safety stop, with 
which the turbine is equipped, to prevent 
its running away in the event of any 
accident to the governor mechanism. The 
stop was designed instantly to cut off the 
steam should the speed from any cause 
This 
mechanism was brought into action by 


rise above a predetermined limit. 


holding down the governor by hand until 
the speed rose sufficiently to trip the valve. 
During the above test the safety stop op- 
erated at 3,780 revolutions per minute, 
corresponding to about five per cent above 
the normal running speed of the turbine. 

The turbine was designed to sustain 
a continuous load of fifty per cent above 
full-load rating. A test was made at this 
load and at twenty-six instead of twenty- 


Quality of Steam, 
Per Cent. 


| Steam Consumed 


Vac shes. 
acuum Inche per Hour. Lbs. 








99 51 27.99 712 








eight-inch The turbine easily 


vacuum. 
sustained this 
| 


load of over fifty per cent, with an in- 


for one hour at an over- 


crease in steam consumption of but 0.17 
pounds per brake-horse-power-hour, which 
is equivalent to but one and one-half per 
cent the full-load 
consumption. ‘The speed curve (see curve 


increase above steam 
sheet No. 1) shows that through the as- 
sistance of the automatic secondary valve 
the limit of capacity of the turbine, even 
at low vacuum, is considerably in excess 
of the fifty per cent overload carried on 
test. ‘i 

These that 
practical conditions of service (where the 
vacuum is liable to fall from twenty-eight 
to twenty-six inches on overloads) the 
steam consumption of the turbine between 
one-half load and fifty per cent overload 
varied by only four and one-half per cent 
from the average. With a uniform decree 
of superheat the variation would pre- 
sumably be still less. 

The general operation of the turbine 
and valve and governing mechanism 
throughout the tests was satisfactory in 
every respect and quite suited to the serv- 
ice intended. No vibrations were per- 
ceptible, although the turbine was not se- 
cured to its foundations or engine room 
floor by other means than its own weight. 


tests also indicate under 


84.3 R.P.M. or 2.3 per cent 
108.4 re se 39 a 
124.7 3.4 


The tests show a high efficiency with 
the use of steam, ample overload capacity 
and a speed regulation well suited to elec- 
trical work. All of the guarantees made 
have been more than fulfilled and even 
under less advantageous conditions than 
specified by the builders. 


a1 


The Electric Service Supplies 
Company. 

Under the name of the Electric Service 
Supplies Company, several well-known and 
well-established firms will be consolidated. 
‘The companies interested in the merger 
are the Mayer & Englund Company, 
Philadelphia, Pa.; Porter & Berg, Chi- 
cago, Ill.; Garton-Daniels Company and 
the Electric Devices Company, Keokuk, 
Towa. 

The company will continue to handle 
as specialties railway supplies and ma-. 
terials. Each of these firms has for years 
been distinctive in its particular territory. 
By the consolidation of these interests the 
Electric Service Supplies Company will 
have eastern and western warehouses anc 
sales departments, with a manufacturing 
department. The business of each of 
these departments will be continued as at 
present, and under the same management. 

The business of the Mayer & Englund 
Company was founded in 1895 by C. J. 
Maver and A. H. Englund, with offices 
in the Betts Building, Philadelphia, Pa. 
In 1897 the business had reached such pro- 
portions that a removal to No. 10 South 
Tenth street was necessary. Here the busi- 
ness prospered to such an extent that in 
1901 it oceupied the entire five stories and 
basement of this building. During that 
year these quarters were discarded, and a 
nine-story building with a floor area sixty 
by eighty feet, at 1020-1024 Filbert street. 
Was occupied. 

J. W. Porter and Max A. Berg estab- 
lished the business of Porter & Berg in 
i899, starting in the Manhattan building, 
Chicago, Ill. In 
incorporated under the same name, and 


1902 the business was 


larger quarters were found in the Ply- 
mouth building, the entire second floor 
the 
street, at 45 Plymouth place, is located the 


being occupied as offices. Across 
company’s wareroom, where a complete 
line of materials and supplies handled by 
the new consolidated company will be car- 
ried. 

One of the oldest firms in the electrical 
field, the business having been founded in 
1892 in Keokuk, is the Garton-Daniels 
This company has built up a 
strong reputation for lightning arresters, 


Company. 


and has been recognized as a pioneer in 
the controller regulator field. The man- 
agement of this business has been in the 
hands of J. V. E. Titus since 1895, and 
under his direct contro] as president since 
1903. 

The Electrical Devices Company is an 
allied company founded in 1901 to carry 
on the development and manufacture of 
the controller regulators sold under the 
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trade name of the “Automotoneer.” ‘The 
plant at Keokuk has been greatly enlarged, 
and will be available for the manufacture 
of many specialties of the Electric Service 
Supplies Company. 

An immediate result of this consolida- 
tion will be the carrying in its Chicago 
warehouse by the Porter & Berg depart 
ment of a large stock of the specialties and 
standard supplies that have been sold here- 
tofore by the Mayer & Englund Company’s 
agency, and supplied from its Philadelphia 
warehouse. ‘The western trade will be 
served with these lines without delay from 
Chicago. Both the Philadelphia and Chi- 
cago stocks will be increased and enlarged 
to include a full line of all standard elec- 
trical and mechanical supplies for railway, 
light, power and mining work. 

Among the leading specialties manufac- 
tured or sold by the Electric Service Sup- 
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Largest Power Station in Japan. 

That Japan is the centre of electrical 
development in the East is evidenced by 
the installation of the largest electrical 
generating station in the Empire which 
the Tokio Electric Light Company now 
has under construction. This company al- 
ready operates a steam-driven plant in the 
city of Tokio and the new plant will meet 
the increasing demand for power. The 
new plant, contracts for which have been 
recently closed, is located on the Tama- 
gawa river, about twenty-five miles from 
Tokio, with which it will be connected by 
high-tension transmission lines, operating 
at a higher voltage than has been at- 
tempted heretofore in Japan. 

At the station the main generating ap- 
paratus will consist of five 3,900-kilowatt 
Siemens & Halske machines direct-con- 
nected to Escher-Wyss water-wheels. 'The 
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from either 33,000 or 57,000 to 11,000 
volts. The arrangement is thus suitable 
for the transmission voltage which is at 
present planned, and likewise will ineet 
future needs when the transmission volt- 
age is increased to 60,000. In the sub- 
station as in the main generating plant 
the switchboard will be furnished by the 
General Electric Company. From this 
station on the outskirts of the city all 
wires will be laid underground to various 
small distributing stations located about 
the city, transmission being at 11,000 
volts. As in the case of all electrical in- 
stallations in Japan the work is subject to 
a rigid government inspection, both be- 
fore and after This rule 
is an interesting one and covers all work 
of this character whether it is fostered 
by private companies or the Japanese gov- 


construction. 


ernment. 
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plies Company are the following: Pro- 
tected rail bonds, Keystone overhead ma- 
terials, Garton-Daniels lightning arresters, 
the “Automotoneer,” trolley vestibule 
shades, Nuttall gears, pinions, trolleys and 
trolley repairs, International registefs, reg- 
istering fittings, enameled badges, Brady 
Brass Company’s motor bearings, journal 
boxes and check plates, Lyon sheet-steel 
gear cases, Sterling varnishes, Crouse- 
Hinds headlights, Locke high-tension insu- 
lators and pins ; Speer carbon brushes ; and 
in addition to this there will be sold a 
complete line of supplies for the electrical 
trade. 

The officers of the Electric Service Sup- 
plies Company will be as follows: Presi- 
dent, C. J. Mayer; first vice-president, J. 
W. Porter; second vice-president, J. V. E. 
Titus; secretary, Max A. Berg; treasurer, 


\. H. Englund. Each of these officers 


will be in charge of practically the same 
department of the business as heretofore. 

When the new organization is completed 
it will have sales otfices in the following 
cities: Boston, New York, Philadelphia, 
Pittsburg, Cleveland, Chicago, Atlanta, 
Birmingham, New Orleans, St. Louis, 
Keokuk, Kansas City, San Francisco and 
Los Angeles. 


A. H. ENe.vu 


ND. J. W. Porter. 


generators will deliver fifty-cycle current 
at 6,600 volts. All high-tension switches 
are of the well-known General Electric, 
H_-3 oil type, motor-operated and electrical- 
ly controlled from a separate five-panel 
bench-board. This system of remote con- 
trol is also carried out for the rheostats 
and circuit-breakers, which are also oper- 
ated from the bench-board. This switch- 
board will be furnished by the General 
Electric Company and is similar to one 
used in the New York Interborough sta- 
tion. The transformer equipment at the 
generating end of the line consists of nine 
2,000-kilowatt General Electric transform- 
ers, arranged for stepping up the voltage 
to 35,000 for transmission when connect- 
ed in delta or 57,000 when Y-connected. 
For the present the current will be trans- 
mitted at about 40,000 volts, but eventual- 
ly 60,000-volt transmission is planned. 
The receiving station will be located just 
outside the city and will contain the main 
step-down transformers, which are also 
furnished by the General Electric Com- 
pany. The initial installation for the sub- 
station will consist of nine 1,800-kilowatt 
units adapted to step down the voltages 


Max A. BERG. 





JV. EROS, 


The New Plant of the Leeds 
& Northrup Company. 

The rapid growth of the Leeds & 
Northup Company, of Philadelphia, is in- 
dicated by the accompanying illustrations, 
which show the new quarters recently oc- 
cupied by this firm. The building was 
designed and built to meet the special re- 
quirements of construction and adjusting 
electrical measuring instruments. It has 
embodied in it many features of interest. 
The location, at 4901 Stenton avenue, is 
away from the thickly settled part of the 
city and has, therefore, all the advantages 
of ample light and freedom from dust. In 
selecting the site for location, a lot of 
sufficient size to allow for future expan- 
sion was acquired. 

The main structure is 110 feet by 52 
feet, three stories in height, fireproof in 
construction throughout and has all pro- 
vision for the comforts of the employé. 

The laboratory occupies eighty-five feet 
of the third floor, and by means of sky- 
lights in addition to numerous side win- 
dows, an abundant supply of light, so es- 
sential for work of precision, is furnished. 
The illustration shows the morth side, 
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which is practically a duplicate of the 
south side. Careful study has been given 
to the arrangement, distribution and in- 
sulation of the circuits for use in current, 
potential and general testing work. This 
current is furnished by a large battery of 
storage cells, the terminals of which are 
connected to a specially constructed mer- 
cury switchboard. This switchboard per- 
mits grouping the cells in any desired com- 
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In conjunction with the laboratory, but 
in a separate building, provision has been 
made for work in high temperature meas- 
urement. 

The shop occupies eighty-five feet of 
the second floor and is electrically driven. 
The equipment of tools and machines is 
specially adapted for the production of 
electrical measuring instruments. Coop- 


erating with the shop and laboratory is 
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Tue LEEps & Norturur Company, PHILADELPHIA, PA. 


DESIGNING DEPARTMENT. 


bination for any particular circuit. The 
battery room is shown at the end of the 
laboratory, on the right, with the charging 
panel outside. The mercury switchboard 
is not visible. All calibrating and stand- 
ardizing apparatus is permanently set up 
in circuit with galvanometers best adapt- 
ed for the demands to be made upon them. 
It will be noted from the illustration that 
the type “H” galvanometer is extensively 
used. 
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well-lighted room fifty-two feet by fifty-five 
feet for future manufacturing purposes. 

The draughting and designing depart- 
ment is located on the second floor so as to 
be in close touch with the shop. In this 
department are filed accurate records and 
drawings of all apparatus manufactured. 
The office, stockroom and _ show- 
room are located on the third floor. In 
the showroom are displayed, in easily ac- 


all 
Saies 





1.—ExTERIOR VIEW. 


4.—Snop. 5:—NortuH SIDE oF LABORATORY. 


an inspection department, through which 
all apparatus must pass before shipment 
can be made. This inspection is most 
rigid, involving both mechanical and elec- 
trical tests, and thus ensures the highest 
standard of workmanship, material and ad- 
justment. 

The basement is taken up by the heat- 
ing and lighting plant, shipping room, 
locker room and washroom for the me- 
chanics, fireproof vault for records and a 


2.—SELLING DEPARTMENT OFFICE. 3 
6.—LNSPECTION DEPARTMENT. 





DRAUGHTING AND 





cessible wall cases, a complete line of the 
more important instruments manufac- 
tured. In addition to this display, a num- 
ber of instruments are connected in cir- 
cuit for demonstration under actual work- 
ing conditions. 

The occupancy of the new shop and la- 
boratory has permitted the installation of 
additional machinery and an increase in 
their mechanical and laboratory forces. As 
a result a larger amount of manufactured 
stock and standard parts will be carried, 
which will ensure prompt deliveries. 
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NEWS 








DOMESTIC AND EXPORT. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY IN- 
CREASES STOCK—The board of directors of the Southern New 
England Telephone Company decided on March 27 to issue $500,000 
worth of new stock of the $1,000,000 issue that was voted in 
January. The other $500,000 will be issued about October, making 
‘the present stock issue about $6,000,000. The legislature has author- 
ized the company to issue up to $10,000,000. It was voted by 
the directors on March 27 that stockholders would have to pay $120 
a share for the new stock, although the par value is only $100. 


PACIFIC GAS AND ELECTRIC COMPANY PURCHASES STOCK 
OF THE MUTUAL ELECTRIC LIGHT COMPANY—The purchase 
of the stock of the Mutual Electric Light Company by the financiers 
controlling the Pacific Gas and Electric Company has been com- 
pleted. The sale has not been made directly to the light and 
power company, but the stock has been turned over to a new 
corporation organized under the laws of Nevada and called ihe 
California Investment Company. With the exception of the San 
Francisco Coke and Gas Company, the Pacific Gas and Electric Com- 
pany now controls the light and power business of the coast. 


MEXICAN ELECTRICAL NOTES—The state of Chihuahua has 
granted to Colonel W. C. Green, of New York city, and associates 
a concession to build mills, smelters, telegraph and telephone lines, 
wagon roads, and to acquire water rights, and authority to con- 
demn property necessary to be used in the exercise of the rights 
granted. This is said to be one of the most valuable concessions 
ever granted by that state. It is rumored that a company organ- 
ized in Engiand has purchased the Portezuelo waterfalls in the 
state of Mexico for the purpose of installing an electric power plant 
and transmitting the energy to Mexico City. These falls can develop 
at least 10,000 horse-power. The new company is to be known 
as the Compania Electrica Anglo-Mexicana. 


LA CROSSE (WIS.) POWER PLANT INCREASES ITS UTILI- 
TIES—The La Crosse Hydroelectric Light and Power Company, 
which was incorporated a few months ago with a capital of $1,000,000, 
has increased its capitalization to $5,000,000 and secured authority 
to establish manufactories in Wisconsin cities. It has also changed 
its name to the La Crosse Water Power Company. The following 
officers have been elected: Samuel Insull, president; E. G. Boynton, 
vice-president; Orlando Holway, secretary. The original purpose 
of the company was to transmit electricity from Mormon Riffles, 
near Black river falls, to La Crosse, a distance of about fifty miles. 
Already the work of clearing the ground at Mormon Riffles has 
been begun, and work on the construction of a dam that will 
give a water head of ninety feet will be started this spring. 


LONDON UNDERGROUND ELECTRIC—The Underground Elec- 
tric Railways Company, London, England, purposes increasing its 
borrowing powers by $25,000,000. The last report, for June 30, 
that $47,381,500 had been spent on railway construction, 
power-house, etc., while the amount received through shares and 


showed 


loans was $51,100,000. It is nearly eighteen months since any 
fresh capital was raised. The loan capital consists of $35,009,000 
in five per cent profit-sharing notes and $3,500,000 in four and 


The proposed increase will make 
At the opening of the Baker Street-Waterloo 
Railway division on March 10, Mr. Edgar Speyer expressed the 
expectation that the whole of the London Underground Electric 
Railways system would be in operation by the spring of 1907. 


one-half per cent debentures. 
the total $63,500,000. 


CONTINUOUS ELECTRIC SERVICE BETWEEN PITTSBURG, 
PA., AND WHEELING, W. VA.—By the incorporation of the 
Steubenville & East Liverpool Railway and Light Company at 


Columbus, Ohio, the last step has been taken which ensures a con- 
tinuous electric interurban railway service between Pittsburg, Pa., 
and Wheeling, W. Va. 


The incorporators are Van Horn Ely, presi- 


dent of the American Electric Railway Association, and president 
of the East Liverpool Traction and Light Company; Edward Me. 
Donnell, Buffalo, N. Y.; J. C. Rothery, Niagara Falls, N. Y.; Charles 
A. Smith, Pittsburg, Pa., and George H. Owen, New York. The 
rights of way for the continuation of the East Liverpool line to 
Toronto, Ohio, have been secured. The incorporation at Harris- 
burg, Pa., recently of the Beaver & Ohio Valley Traction Company 
by officials of the Pittsburg Railways Company means that the 
latter company will build an extension from Beaver City, Pa., to 
the state line at Smith’s Ferry, Pa., where a connection will be 
made with the East Liverpool lines. 


BIG INTERURBAN SYSTEM PLANNED FOR SOUTHERN 
IOWA COUNTIES—It is announced that prominent business men 
of four southern Iowa counties met in Des Moines recently and 
organized an interurban railway company called the Iowa Gas- 
Electric Railway Company, which will have headquarters in Des 
Moines. The line is to be the connecting link in the proposed 
chain of interurban roads from Sioux Falls, S. D., to Kansas City. 
Mo. The Iowa company’s line will be laid in Adams, Taylor, 
Adair and Madison counties, and will connect with Des Moines 
through the Winterset interurban. The main line will be from 
Adair, on the northern line of Adair county, to Corning, in the 
southern part of Adams county, running through Carbon and 
Fontanelle. A branch line tapping the whole system will be run 
from Fontanelle to Greenfield and Winterset, and thence by the 
other road into Des Moines. The survey of the new line has been 
begun. John W. Budd, the present city engineer at Des Moines, 
Ia., will have charge of laying out the lines. 


BIG TROLLEY MERGER PLANNED—A consolidation of 541 
miles of Illinois and Wisconsin traction lines, with more than 
$20,000,000 capital, is contemplated by Cleveland men who are 
identified with the recent merger of the Aurora, Elgin & Chicago 
Railroad Company, the Elgin, Aurora & Southern Traction Company 
and the Cook County & Southern Railroad Company, making 154 
miles of track. The projected consolidation will afford continuous 
traction connection from the heart of Chicago west to Dubuque, 
Iowa, north to Madison, Wis., and south to Plano and Joliet, Ill. 
The following lines are said to be included in the merger, aside 
from the three subsidiary lines of the Aurora, Elgin & Chicago; 
Elgin & Belvidere; Belvidere, Rockford & Freeport; Rockford, Beloit 
& Janesville; Janesville & Madison; Geneve & Freeport; Aurora & 
De Kalb; Aurora, Plainfield & Joilet; Yorkville & Plano; Carpenters- 
ville & Crystal Lake; Freeport & Dubueque. A possible later acquisi- 
tion is the Chicago, Kenosha & Milwaukee Electric Railway. The 
syndicate has entrance to Chicago over the Metropolitan West Side 
Elevated and may secure another over Northwestern Elevated when 
its Evanston extension is completed. The Aurora, Elgin & Chicago 
Railroad Company has called a special meeting for June 16 to vote 
on a $25,000,000 bond issue. 


ENGINEERING SOCIETIES. 


MADISON BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The March meeting of the Madison, 
Wis., branch of the institute was held on Thursday evening, March 
15, at the hall of the H. L. Doherty Club, and the subjects oi 
“Telephone Engineering” and ‘Aerial Cable Construction for Tele- 
phone Exchanges” were discussed by the members present. Mr. 
J. B. Kommers abstracted Mr. Carty’s paper on “Telephone Engi- 
neering,” and Mr. C. W. Burkett presented a paper on “Aerial 
Cable Construction for Telephone Exchanges.” At the conclusion 
of his paper Mr. Burkett showed a series of lantern slides, com- 
paring the old methods of open wiring previously employed with 
the much neater and more permanent construction with the use 
of cables. The meeting was very well attended and the subjects 
discussed to a considerable extent. A short social meeting fol- 
lowed the reading and discussion of the papers. 
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OBITUARY NOTICES. 


MR. GEORGE LOTHROP BRADLEY, a retired business man, 
who had lived in Washington, D. C., for twenty years, died there 
on Monday, March 26. He was sixty years old. Mr. Bradley was 
one of the organizers of the Bell Telephone Company, and was 
identified with other large corporations. He had a summer home 
at Pomfret, Ct. 

MR. GEORGE O. WHEATCROFT, assistant secretary and treas- 
urer of the Milwaukee (Wis.) Electric Railway and Light Com- 
pany, and for thirty-seven years identified with the street car com- 
panies of Milwaukee, died on March 21, aged fifty-six years. Mr. 
Wheatcroft was born in Matlock, Bath, Derbyshire, England, June 
14, 1850. Thirty-eight years ago he came to the United States, 
settling in Milwaukee. 

MR. AUGUST O. BUSTROM, well known as a chemist, mathe- 
matician and electrician, and for many years a mechanical expert 
in the navy department and an inventor of an improved turret 
system now in use in the United States navy, died at his home 
in Washington, D. C., on Monday, March 26, aged fifty-nine years. 
Mr. Bustrom was a native of Sweden, and came to the United 
States at an early age. He was graduated from the Rensselaer 
Polytechnic Institute in civil engineering, and entered the navy 
department in 1877. 

MR. G. MARTIN BRILL, president of the J. G. Brill Company, 
street car builder, Philadelphia, Pa., died of apoplexy on Satur- 
day afternoon, March 31, at his home in Merion, Pa. His illness 
and death were entirely unexpected. Mr. Brill has been a con- 
spicuous figure in industry for a long time, and it was he who 
enlarged the business of the Brill plant until it was necessary to 
acquire a very large acreage upon which to locate the present 
Philadelphia plant. He was also the leading figure in the establish- 
ment of subsidiary companies throughout the United States and 
England. Mr. Brill was born in Bremen, Germany, in 1844, and 
with his father came to this country at the age of two years. After 
a public school education he became apprenticed to Murphy & Alli- 
son, of Philadelphia. In 1868 with his father he established the 
Brill works at Thirty-first and Chestnut streets, Philadelphia. 
Their success was assured from the first, and the plant grew 
rapidly. Before the father’s death, in 1888, the firm became incor- 
porated as the J. G. Brill Company, and following that year Mr. 
Martin Brill became its president, maintaining the position until 
his death. In addition to being president of the J. G. Brill Com- 
pany, Mr. Brill was a director in the American Car Company, the 
J. C. Kuhlman Car Company and the J. C. Stephenson Company. 
He was also vice-president of the Nova Scotia Development Com- 
pany, president of the Halifax & Yarmouth Railway and a direc- 
tor in the Merchants’ National Bank, of Philadelphia. He was a 
member of many clubs, including the New York Club, New York; 
Union Club, Chicago; St. Louis Club, St. Louis; Manufacturers’, 
Powelton and Merion clubs. He is survived by his widow, one 
son, Martin Herman Brill, and three daughters. They are Mrs. 
Daniel H. Watts, of Overbrook, and Miss Florence and Miss Julia 
Brill. 

NEW PUBLICATIONS. 


RECENT PRACTICE IN THE ERECTION OF LIGHTNING 
CONDUCTORS—The Weather Bureau of the Department of Agri- 
culture, Washington, D. C., has issued a pamphlet prepared by Mr. 
Willis L. Moore, chief of the bureau, on “Recent Practice in the 
Erection of Lightning Conductors.” The pamphlet describes the 
arrester system as at present installed on the Washington monn- 
ment, Washington, and gives a full abstract of the recent light- 
ning research report made to the Royal Institute of Architects, of 
Great Britain. The apparent decrease in the use of lightning con- 
ductors is considered briefly, and it is said that if a building be 
insured against loss by fire or lightning it does not seem advisable 
to go to the additional expense of erecting lightning rods. 

THE BAKER STREET & WATERLOO RAILWAY—A complete 
description of the latest tube railway in London, England, which 
appeared in the Tramway and Railway World, of London, has been 
issued from the offices of that journal in pamphlet form. This 
pamphlet consists of twenty-eight pages, thirteen and one-half 
by ten inches, and includes over forty illustrations printed on glazed 
paper. Among the views is a full-page illustration of the power 
station at Chelsea, which, when completely equipped, will contain 
turbine generators capable of supplying 80,000 horse-power. The 
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energy for the Baker Street & Waterloo Railway and its asso- 
ciated lines will be supplied by this station. Particulars are 
given in the article concerning the tunnel construction, permanent 
way, power supply, stations and rolling stock. 

BLECTRICAL SECURITIES. 

A moderate increase in speculation last week strengthened the 
opinion that the real sentiment of the market was distinctly bullish. 
While the price movements alternated up and down, the general 
net result was in the form of a gain. The decided lull of a couple 
of weeks ago, followed by this renewed activity and confidence, bids 
fair for a spring bull campaign, which, if inaugurated, will no 
doubt have a following of considerable strength. ‘The coal labor 
situation, which has been a decidedly adverse factor as regards 
speculation, has improved very much during the last few days of 
the week, and the indications are that whatever trouble there may 
be will be of short duration, and that the outcome will be a sched- 
ule which will be binding for some time. The railroad business 
indicates no contraction in business activity, gains being announced 
both in gross and net by nearly all the leading systems. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 31. 


New York: Closing. 
Allis-Chalmers common..................... 21% 
Allis-Chalmers preferred.................... 58 
Brookivn Hapid Transit: ........... 2... 8836 
CIRO CRO ooo ec cet ke cs wee nue seca 143% 
GE ORR Noo on i hk hc ce cd cuca seinnns 172 
Interborough Rapid Transit................. 231 


Kinigs Coumty BIcetric: ....c..ccicccccccccoes 175 
Mackay Companies (Postal Telegraph and 
CE CAINS i a ook ses n es wenn 
Mackay Companies (Postal Telegraph and 
CO PACNOMNOU. oc o's < kciiecsacswcegexes 73 


Manhattan Wilovated. .... 2.6.2.5 cccccccccsccs 156 
Metropolitan Street Railway................ 116 
New York & New Jersey Telephone........ 153 
NGHRGIIIN CIN ors vs cc ce eee we peeacu de cews 91% 
Westinghouse Manufacturing Company...... 158 


The stock of the Kings County Electric Light and Power Com- 
pany, of Brooklyn, is evidently held in very strong hands. The 
offered price of $175 per share has failed to dislodge any of it, 
and it is authoritatively stated that the present dividends will con- 
tinue on the increased capitalization. The company’s business is 
growing steadily. 

The directors of the New York & New Jersey Telephone Com- 
pany have declared the regular quarterly dividend of 11% per cent, 
payable April 14. The books of the company closed on April 5 and 
will reopen April 15. 

The annual stockholders’ meeting of the General Electric Com- 
pany will be held in Schenectady, N. Y., on May 8. Books close 
April 11 and reopen May 9. 

At the Consolidated Gas directors’ meeting nothing but routine 
business was transacted. No action was taken on the dividend. 


Boston: Closing. 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................ 247 


Massachusetts Electric..................0000- 68 


New England Telephone.................... 140 
Western Telephone and Telegraph preferred. 89% 
Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 77% 
Electric Storage Battery preferred........... 77% 
Philadelphia Wilectric. ..... 0... ccc cceccccs 8 
Philadelphia Rapid Transit................. 29% 
United Gas Improvement.................... 95 
Chicago: Closing. 
CIMGRGNEROIGNNOMGS «ob. oo ok coieesiie zie nde ones 116% 
Civica disown LAG... 6... 5ic sc cane csseces 153 
Metropolitan Elevated preferred............. 69 
National Carbon common................... 88 
National Carbon preferred.................. 115 
Union TractiOn COmmon. ......... ccc ccesacas 5 
Union Traction preferred................... 18 
EDUCATIONAL. 


ELECTRICAL ENGINEERING SOCIETY OF THE MASSA- 
CHUSETTS INSTITUTE OF TECHNOLOGY—The Electrical Engi- 
neering Society of the Massachusetts Institute of Technology at a 
recent meeting listened to an address by Dr. C. E. Lucke, of Colum- 
bia University, on gas engines. The speaker described the various 
types of American engines which are now made in sizes up to 3,000 
horse-power, and discussed in some detail the installation of Koert- 
ing engines now being made by the Boston elevated system. 
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NEW INCORPORATIONS. 
BATAVIA, [OWA—Batavia Telephone Company. $25,000. 


DES MOINES, I0WA—Grafton Telephone Company, of Grafton. 


$10,000. 
COLUMBUS, QHIO—Eaton Telephone Company. 
$60,000 to $100,000. 


Increased from 


COLUMBUS, OHIO—Ada Telephone Exchange. Increased from 


$100,000 to $125,000. 

ADENA, OHIO—Adena Exchange Telephone Company. Increased 
from $20,000 to $100,000. 

LANSING, MICH.—Queen City Electric Light and Power Com- 
pany, Traverse City. $6,000. 

SEATTLE, WASH.—New World Electric Company. $3,000,000. 
Incorporators: G. L. Tanzer, N. L. Smith and W. R. Williams. 
To supply gas and 
Cram; treasurer, 


AUGUSTA, ME.—Pembroke Power Company. 
electricity. $50,000. Officers: president, H. L. 
A. F. Pine. 

INDIANAPOLIS, IND.—The Andrews Light and Water Company, 
Andrews. $10,000. Directors: Henry B. Thornton, W. E. Nichols 
and John H. Moore. 

EDWARDSVILLE, ILL.—Madison County Light and Power Com- 
pany, Edwardsville. $100,000. Incorporators: Charles Zulick, B. E. 
Bramble, George M. Mattis. 


HELENA, MONT.—Dinsmore Agricultural and Development 
Company. To operate electric power plants, telegraph lines, water- 
works, mines, ete. $3,000,000. 

OKOLONA, OHIO—The Farmers’ Mutual Telephone Company, of 
Okolona, Henry county. Incorporators: F. H. Heilman, Isaac F. 
Durham and others. No capital. 

UNIONTOWN, PA.—The Uniontown & Bridgeport Traction Com- 
To build a street car line from Uniontown to Bridgeport, 
$600,000. 


pany. 
Pa., about twelve miles. 

CINCINNATI, OHIO—Cincinnati Light, Heat and Power 
pany. $100,000. Incorporators: Guy W. Mallon, H. H. Bechtel, E. R. 
Stearns, C. W. Cole, Cyrus E. Meade. 

LAKEPORT, CAL.—Lake County Electric Power Company. 
$100,000. Directors: Wilbert P. Mariner, Herbert V. Keeling, M. S. 
Sayre, A. H. Spurr and B. H. Henderson. 

RIPLEY, OKLA.—Cimarron Company. $5,000. In- 
corporators: Edward A. Harley, T. and E. R. Davis, of Kingfisher; 
Elmer J. and M. M. Solomon, of Coldwater, Kan. 

GUTHRIE, OKLA.—The Virden Electric Company, of Virden, 
Caddo county. $19,000. Incorporators: Samuel Black, of Leal; E. 
C. Englehart, of Virden; Roy Black, of Minco, I. T. 


Com- 


Telephone 


COLUMBUS, OHIO—The Buckeye Lake Home Telephone Com- 
pany, of Thurston. $10,000. Incorporators: William F. O’Gara, H. 
C. Chapin, W. R. Nutt, W. G. Palmer and H. J. Brown. 

MOUNT TABOR, ILL— Mutual Telephone 
pany, Mount Tabor. $2,500. To operate a telephone system. 
Albert Stewardson, J. W. Fleming, Levi Moorts. 


Com- 
Incor- 


Mount Tabor 


porators: 
GUTHRIE, OKLA.—Farmers and Merchants’ United Telephone 
Company, of Richmond, Woodward county. $10,000. 
J. W. Goodhue, T. F. Guffey, J. H. Smart and J. 
ENID, OKLA.—The Skeleton Rural Telephone Company, of 
Enid. $450. Directors: H. A. Thompson, J. J. Field, J. H. Gibson 


and E. A. Roever, of North Enid, and H. E. Whebman and H. P. 
Carter, of Enid. 


Incorporators: 
H. Carmony. 


PIERRE, S. D.—Sheep Canyon Telephone Company, Hot Springs. 
To build a line from Hot Springs to Oelrichs. $5,000. Officers: 
president, W. F. Wyatt; vice-president, F. M. McClelland; secretary- 
treasurer, C. E. McClelland. 

DALLAS, TEX.—Hubbard City Light and Power Company. To 
maintain an electric light and power plant in the city of Hubbard, 
Hill county. $10,000. Incorporators: William Burr, J. N. Dubois 
and W. A. Atchison, of Dallas. 

PIERRE, S. D.—Highland Telephone Company, Oak Gulch, Day 
county. To construct lines in Day, Brown and Spink counties. 
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$20,000. Incorporators: John D. Hutchinson, John Owen, John Heyd- 
lauff and Alfred A. Taylor, all of Oak Gulch. 

SPRINGFIELD, ILL.—Murphysboro & Benton Railway Company. 
$25,000. Incorporators: John G. Hardy, Willard Wall, Charles L. 
Ritter, John M. Herbert and J. N. Craine. To build an electric line 
between Benton, in Franklin county, and Murphysboro. 


PORTLAND, ORE.—Astoria and Coast Interurban Company. To 
build a steam or electric road from Astoria to Seattle. $300,000. 
Incorporators: Charles M. Cartwright, William L. Dudley, Edgar 
J. Daly, Sanderson Reed, B. F. Allen, J. Frank Watson. 


SHELBY, OHIO—The Shelby Traction Company, of Shelby, Rich- 
land county. $10,000. Incorporators: J. E. Will, H. K. Beck, J. W. 
Williams, A. H. Anderson and A. C. Morse. To build an electric line 
with termini at Plymouth and Crestline, passing through Shelby, 
with lines diverging from Shelby to Ashland and Bucyrus. 


SPRINGFIELD, ILL.—Serento & Reno Railway Company, Chi- 
cago. $50,000. To be constructed from Serento to Reno, both in 
Bond county, Ill. Incorporators and first board of directors: Joseph 
A. Connell and John M. Derling, of La Grange, Ill.; Charles V. Car- 
penter, Downers Grove, Ill.; Lars B. Larsen, Chicago, Ill.; Herbert 
Haase, Western Springs, III. 

MEMPHIS, TENN.—The Spring River, Ash Flat & Franklin Elec- 
tric Railway Light and Power Company. To construct a traction 
line at some point on Spring river through Ash Flat to Franklin, 
connecting with the ’Frisco railroad on Spring river, and passing 
through Sharp and Izard counties. $100,000. Incorporators: S. L. 
Guthrie, T. W. Simpson, R. L. Hastings, I. G. Ritchie and others. 


LEGAL NOTES. 

CORPORATION LIABILITY FOR ACCIDENTS FROM USE OF 
DETERIORATED MATERIAL—A corporation maintaining poles to 
support electric wires is held, in Towne versus United Electric 
Gas and Power Company (Cal.) 70 L. R. A. 214, to perform its 
duty by furnishing pike poles for handling such poles, of the ordi- 
nary kind and in good condition, and not to be liable for an injury 
to an employé caused by the use of a pole upon which the point has 
become blunted or duil, so that it can no longer be relied upon as 
a brace for poles which are being taken down. . 

DEFECTIVELY INSULATED WIRES—An electric light com- 
pany, knowing that employés of an independent contractor engaged 
upon work for it are to be employed upon a staging in close prox- 
imity to defectively insulated wires which sometimes carry a danger- 
ous current, is held, in Stevens versus United Gas and Electric 
Company (N. H.) 70 L. R. A. 119, to be bound to use at least 
ordinary care to protect them from harm which may result there- 
from, the same duty which it owes to those 
who come upon the property by its invitation. 


DESCRIPTIVE MATTER ALLOWABLE IN A DESIGN PATENT 
—On December 12, 1905, C. H. Duell, associate justice of the Court 
of Appeals of the District of Columbia, rendered an opinion on 
the appeal from the Commissioner of Patents by Otis A. Mygatt, 
president of the Holophane Glass Company, of New York city, taken 
by the applicant on the ground that descriptive matter may be not 
only proper, but necessary and allowable in a design patent. The 
opinion rehearses the action of the patent office examiner in reject- 
ing certain claims of the applicant because of a detailed description 
supplemental to the design. The following abstracts from the opin- 
ion are of interest as showing the gist of the matter: “that many, 
if not a large majority, of designs can be sufficiently disclosed by 
a drawing, as stated before, we do not question, nor that a claim 
of the nature suggested to applicant is in general the better form 
of claim; nevertheless, we are not prepared to hold that this is so 
in every case.” “An application of the model of the design 
and the drawing leads us to the conclusion that the design in 
question relates to that class where a description is not only proper, 
but necessary, and that the claim should carry a description of the 
salient features of the design.” “The claim presented in 
the case at bar sets out the salient features of the design. It 
gives due notice to the public as to what the applicant claims as his 
invention. It may be that it unnecessarily limits applicant’s 
monopoly, but he evidently thinks not, and in the absence of any 
pertinent reference, the claim, we think, is allowable. A descrip- 
tion in accordance with the claim should be permitted. We think 


since it owes them 


that the decision of the Commissioner of Patents refusing to allow 
the appeal claim should be, and it is hereby, reversed.” 














April 7, 1906 


PERSONAL MENTION. 

MR. CHARLES L. COLLINS has been appointed assistant super- 
intendent of the Canadian power plant of the Canadian Niagara 
Power Company. 

MR. ALBERT SPIES, who has been editor of the Electrical Age 
since January, 1904, announces that with the February, 1906, num- 
ber of this journal his editorial connection ceases. 

MR. L. K. HYNES, who has been 
Heating and Lighting Company, Chicago, 
second vice-president of the Railway Utility Company, with head- 
quarters at Chicago. 


with the Safety 
Ill., has resigned to become 


associated 


MR. LAMAR LYNDON will read a paper entitled “A New Method 
of Hydraulic Turbine Control” before the meeting of the Philadelphia 
section of the American Institute of Electrical Engineers on April 
9. This is a subject to which Mr. Lyndon has given a great deal 
of attention for the last two or three years. 


DR. R. B. OWENS, professor of electrical engineering, McGill Uni- 
versity, Montreal, Quebec, was a New York visitor during the 
past week. Dr. Owens has been enjoying the shooting season in 
North Carolina with his proverbial good luck. In his rugged good 
health and sturdiness he shows the effect of his love for outdoor 
sports. 


MR. ALDEN M. YOUNG, vice-president Kings County Electric 
Light and Power Company, of Brooklyn, N. Y., returned on the 
Amerika Saturday from a two months’ tour in Europe. Mr. Young 
was accompanied by his family on the trip, and while away enjoyed 
quite an extensive automobile outing, visiting numerous points 
of interest in southern Europe. 


MR. DAVID H. WILSON has been appointed electrical engineer 
of the Erie Railroad, filling a newly-created office. Mr. Wilson will 
devote himself at first to work of equipping the Erie company’s 
power-house at Hornellsville, N. Y. Mr. Wilson comes from the 
American Locomotive Company, and has been trained in the shop 
as well as in schools. After serving a four-year apprenticeship 
in the Rogers Locomotive Works at Paterson, N. J., he studied 


electrical engineering at the Bliss School in Washington, D. C., 
and was later graduated from Purdue University, Lafayette, Ind. 


Before his connection with the American Locomotive Company Mr. 
Wilson was on the staff of J. G. White & Company. 


MR. W. BOARDMAN REED—On account of the increase of busi- 
ness of the Bishop Gutta-Percha Company during the last few years, 
Mr. W. Boardinan Reed, who has been vice-president of this com- 
pany for the past eleven years, has resigned the position of engi- 
neer of maintenance of way and buildings of the New York City 
Railway Company, which he has filled for the past twelve years, 
to take an active part in the management of the Bishop Gutta- 
Percha Company. Mr. Reed is Henry A. Reed, 
the president of the one of the pioneers in 
the insulated cable 1882 Mr. Reed gradu- 
ated from Union Coilege as a civil engineer, and from that time 
until 1890 engaged in civil and 
mining engineering on lake Champlain. 
In the latter part of 1890 he engaged 


the eldest son of 
company, who is 
wire and business. In 


was 


in private practice, with headquarters 
in Schenectady, constructing water- 
works for the village of Northville in 
Fulton county, N. Y., and 
chiet engineer for the Cayadutta Elec- 
tric Railway running between Fonda, 
Johnstown Gloversville in Fulton 
county, N. Y. In 1894 Mr. Reed came 


acting as 


and 





to New York as engineer of mainte- 
nance Of way for the Metropolitan 
Street Railway Company, this com- 


MR. W. BOARDMAN REED. 


pany a few years ago being leased to 
the New York City Railway Company. Mr. 
in the street railway fraternity, and has acted as consulting engi- 
neer and expert upon various matters pertaining to street railway 
structures. As organized by Mr. Reed the maintenance of way 
department of the New York City Railway Company is probably 
one of the most efficient in the country. The difficulties entailed 
in maintaining a conduit electric structure, in view of the extraor- 
dinary traffic and other conditions in New York city, call for engi- 
neering and executive ability of a high degree. On the evening of 


Reed is prominent 
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Saturday, March 31, at a dinner tendered to Mr. Reed by some of 
his friends, Mr. Henry A. Robinson, general solicitor of the New 
York City Railway Company, on behalf of the departmental heads 
of the company, presented him with a magnificent gold watch. Mr. 
H. H. Vreeland, president of the New York City Railway Company, 
in behaif of the maintenance of way and building department, pre- 
sented him with a diamond ring. In the course of his remarks Mr. 
Vreeland said: “It is a comparatively easy matter to take a per- 
fectly equipped machine, which is ir proper moving order with paris 
well balanced, and operate it. But quite different to build up such 
it for a while and then turn it over in good 
order to his successor, as Mr. Reed has done.” Mr. Reed is a mem- 
ber of the American Society of Civil Engineers, the New York Rail- 
road Club, the Union College Alumni Association and a member of 


a machine, operate 


the executive committee of the American Street and Interurban 
Engineering Association. 
MR. W. E. MOORE, Connellsville, Pa., has been appointed a 


member of the committee for the investigation of the steam 
turbine, which is to report to the Atlantic City convention of 
the National Electric Light Association, held from June 5 to 8. In 
order to complete the data for this report, the committee last week 
met at the office of Mr. Irving E. Moultrop, Boston, Mass. Mr. 
Moultrop has recently returned from Europe, where he went for 
the purpose of gathering data regarding turbine operation abroad. 
From Boston the committee will visit the General Electric works 
at Lynn, and the Providence Engineering works, at Providence. 
It will then proceed to Schenectady for a day at the General 
Electric works, and will visit Utica, Chicago and Milwaukee, on 
the return trip visiting the works of the Westinghouse company, 
Pittsburg, Pa. 


TELEPHONE AND TELEGRAPH. 


CHARLOTTE, N. C.—The Southern Bell Telephone and 
graph Company has purchased the Statesville exchange. 


FORESTVILLE, N. Y.—The Bell Telephone Company will build 
a line to Silver Creek. 


Tele- 


OLD FORT, OHIO—A movement is on for the organization of an 
independent telephone company. The new company is to be known 
as the Farmers Mutual. 


MILWAUKEE, W!IS.—By official action taken at the annual meet- 
ings of the stockholders and directors of the Wisconsin Telephone 
Company, Milwaukee will again become the actual financial head- 
quarters of the company instead of Boston, Mass. 


ALLENTOWN, PA.—An automatic exchange is being installed by 
the Pennsylvania Telephone Company in Kutztown. A force of men 
is setting up additional telephone poles and stringing wires. The 
town council granted a franchise to the company a year ago. 


YREKA, CAL.—It is learned that the Sunset Telephone Com- 
pany will at once commence the work of completing a telephone line 
from Yreka to Humbug Bar, via Hawkinsviile, Walker and Humbug, 
a distance of fifty miles, to connect with the Scott Valley and Happy 
Camp line. 


TOPEKA, 
Company, of 


KAN.—C. W. Roberts, 
Perry, 


president of the 


secured a 


Independent 
for the 
This system will 
connect with the lines of the Independent Telephone Company, of 
Topeka, and nearby places. 


has franchise 


establishment of a telephone system at Lecompton. 


Telephone 


SAUK CENTER, MINN.—The Sauk Valley Telephone Company 
has perfected its organization and has arranged for the early con- 
struction of a line through the rural district north of this city. It 
will build thirty-five miles of line during the coming summer. The 
headquarters will be in Sauk Center. 


CHRISMAN, ILL.—A company which will be known as the Citi- 
zens’ Telephone Company has been organized and will apply for a 
charter and a franchise to put in a system in Chrisman. The officers 
of the new company are: president, L. B. Bacon; ¥ice-president, Bert 
Hartley; secretary-treasurer, D. L. Kenton. 


ANN ARBOR, MICH.—The Michigan State Telephone Company 
has given out the following statement in regard to the equipment of 
the company at the present time: It has 1,895 feet of under- 
22,841 feet of aerial cable; 3.922 poles, including the 


now 
ground cable; 
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poles in the Ypsilanti exchange and farm lines, not including toll 
lines. The company has 3,083 miles of wire in all. including aerial 
and cables. The underground system includes 53,645 feet of conduit, 
forty-four manholes and almost three miles of trench. 


EL PASO, TEX.—The Consolidated Telegraph and Telephone 
Company will extend from Bisbee to El Paso by the time the line is 
through from Denver to El Paso, giving Bisbee connection with 
Denver. It will then extend from Benson to Tucson, Ariz., and 
between Jerome, Ariz., and Needles, Cal., and give through telephone 
connection to Los Angeles. 


OMAHA, NEB.—The Postal Telegraph Company will not only 
make extensive improvements on its equipment in Omaha, but will 
extend its lines throughout the western and southern portion of 
Nebraska. The main improvements will be the construction of a 
line from Grand Island, Neb., to Hastings, and thence to Superior. 
Another will be built to Norfolk, while a third will run through the 
southern district, extending into northern Kansas. 


MUSKOGEE, I. T.—The Pioneer Telephone and Telegraph Com- 
pany has announced a cut in the rates over its toll lines in Indian 
Territory and Oklahoma. This cut also extends to all points covered 
by these lines outside of the two territories. The reduction is forty- 
five per cent on the charges that have been made in the past. This 
company has secured control of practically all the telephone proper- 
ties in the two territories, as well as most of the toll lines. The 
system also extends into northern Texas and southern Kansas. 


ELECTRIC LIGHTING. 


PONTIAC, ILL.—N. Hamilton, of Reddick, will install an electric 
plant in that town. 


SAN AUGUSTINE, TEX.—A company has been organized to 
erect an electric light plant in San Augustine. 


YORKTOWN, TEX.—Koenig & Son, of Yorktown, have let the 
contract for a $16,000 electric light and ice plant, and the same will 
be erected as soon as possible. 


DOVER, DEL.—Municipal ownership of lighting and waterworks 
has proved satisfactory to Dover. The annual report shows the 
earnings for the year were $5,845.11 from the electric lights and 
$5,956.34 from the water department. 


PHELPS, N. Y.—The Phelps board of village trustees has accepted 
a proposition from the J. Q. Howe Sons’ Electric Lighting Company 
to furnish forty arc lights for street lighting, the consideration being 
$2,200 per year for a period of five years. 


SCRANTON, PA:—The Hawley electric light plant has been sold 
at trustees’ sale to W. M. Curry for $26,000. The Title Guaranty 
and Trust Company, of Scranton, held a mortgage against the plant 
amounting to $35,000. It will be operated by Scranton parties for a 
time. 


PULLMAN, WASH.—Pu:lman jis to have an improved electric 
light service. An ordinance granting a franchise for twenty years 
to M. J. Shields, of Moscow, for an electric light system in Pullman, 
was passed by the council, and the present plant was leased to Mr. 
Shields with the understanding that he is to buy it if the citizens 
vote to sell. 


TROY, N. Y.—Plans for the erection of a permanent substation 
in Amsterdam for the use of the Empire State Power Company, dis- 
tributor of Hudson river electric energy, are nearly finished and 
work will be commenced on the building within a month. The plans 
call for a brick and steel structure, with concrete foundations, 
127 by ninety-one feet and forty-eight feet high. 


GIRARD, KAN.—The Girard Electric Light and Waterworks. 
Girard, Kan., started operations on October 7, 1904, with 812 incan- 
descent lamps taken over by the city from the old Girard Gas and 
Electric Company. The plant now has 2,000 incandescent lamps 
connected up. There was recently installed a Westinghouse 200- 
kilowatt, two-phase, 2,200-volt generator and a new Kewanee boiler 
making at the present time a battery of three boilers. There has 
also been installed a four-stage, three-inch Worthington motor- 
driven turbine pump at the bottom of a shaft 190 feet deep at the 
water level of a well 900 feet deep. This pump delivers 300 
gallons of water per minute to a reservoir with a capacity of 500,000 
gallons. Mr. Charles E Werrimsz is the superintendent. 
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THE MANUFACTURERS’ ADVERTISING BUREAU, New York 
city, announces its removal from 126 Liberty street to 237 Broad- 
way, New York city. 


THE TROY ELECTRICAL COMPANY, 1924 Sixth street, Troy, 
N. Y., has ready for distribution its new bulletin No. 906, descriptive 
and illustrative of iron-clad specialties. This bulletin will be sent 
upon request. 


THE ELECTRO-DYNAMIC COMPANY, Bayonne, N. J., has ready 
for distribution circular No. 22 and circular No. 23, illustrating and 
describing the “Inter-Pole’” variable-speed motor. Circular No. 22 
defines several of the characteristics of the motor and circular No. 
23 gives ratings and diagrams. 


THE BRILLIANT ELECTRIC COMPANY, Cleveland, Ohio, re- 
ports phenomenal success in the introduction of the tipless lamp 
which it is manufacturing. Manager E. J. Kulas, of this company, 
advises that the demand for this type of lamp at a competitive price 
with the regular type has been effectively met by his company. 


MESSRS. BRUCE & BANNING, New York city, the well-known 
advertising experts and manufacturers’ representatives, have found 
it necessary to remove their offices from 42 Broadway to 1 Madison 
avenue, in the Metropolitan Life Building. The clientele of this 
company has so increased that larger offices and greater facilities 
are necessary. 


THE MARINE ENGINE AND MACHINE COMPANY, New York 
city, has taken possession of a new building at 230-232 West Thir- 
teenth street, New York city, on a five-year lease, and will occupy 
it as the headquarters of its elevator construction department. The 
company’s location on West Tiwenty-fourth street had become too 
small for its increasing business in elevators. The company will 
now have the benefit of up-to-date accommodations and facilities in 
the new building, which will be very advantageous in every way. 

THE WILLIAM H. BRISTOL ELECTRIC PYROMETER COM- 
PANY, 45 Vesey street, New York city, has ready for distribution 
preliminary bulletin No. 2, describing and illustrating the William 
H. Bristol electric pyrometer. This pyrometer is adapted for gen- 
eral use where control of the temperature is important, as in chemi- 
cal works, steel and iron works, gas works, furnace and boiler test- 
ing, and in experimental research. These instruments are made in 
portable and switchboard form, and the thermoelectric couples can 
be made in almost any desired form and length to meet individual 
requirements. 


THE ELECTRICAL EQUIPMENT AND SUPPLY COMPANY, 
Pittsburg, Pa., has recently effected a reorganization, and the capital 
invested has been trebled. The company has moved into more 
desirable quarters at 341 Second avenue. A number of new special- 
ties have been added to its line, and the prices of all materials 
have been revised. The stock carried has been greatly enlarged 
and facilities arranged for meeting orders of any magnitude. Mr. 
Thomas Watson has retired from the vice-presidency and is suc- 
ceeded in that office by Mr. John McC. Price, late manager of sales. 
Mr. C. G. Hussey has retired from the treasurership and is suc- 
ceeded by Mr. F. S. Kaulback. The directors of the company 
are John McC. Price, F. S. Kaulback, W. H. Waugh, Robert T. 
Reineman and J. H. Waugh. 


THE STANLEY-G. 1. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., announces the following changes, taking 
place April 1, in the personnel of the company’s representation on 
the Pacific coast. Mr. F. V. T. Lee has resigned the position of dis- 
trict manager to become assistant to President John A. Britton, of 
the Pacific Gas and Electric Company. Mr. H. C. Parker, who has 
been manager of the San Francisco office, will become acting dis- 
trict manager, and Mr. G. I. Kinney, who has been manager of the 
Seattle office, will be associated with Mr. Parker, with headquarters 
at San Francisco. Mr. Lee’s connection with the Stanley interests 
on the Pacific coast dates back to the organization of the firm of 
John Martin & Company, which was for many years, espevially dur- 
ing the time of the pioneer long-distance electric transmission work 
of that section, the Stanley company’s Pacific coast representative. 
Messrs. Parker and Kinney were also associated with the firm of 
John Martin & Company prior to the time of the Stanley company 
establishing its own branch offices on the Pacific coast. 





